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Executive Summary

This report presents the results and conclusions from the ambient air monitoring conducted as
part of the 1999/2000 Urban Air Toxics Monitoring Program (UATMP)—a program designed to
characterize the magnitude and composition of potentially toxic air pollution in, or near, urban locations.
The 1999/2000 UATMP included 15 monitoring stations that collected 24-hour air samples, typically
on a 6- or 12-day schedule. Six sites analyzed ambient air samples for concentrations of 59 volatile
organic compounds (VOC) and 16 carbonyl compounds. Ten sites also analyzed for 80 speciated
nonmethane organic compounds (SNMOC). One site analyzed for the VOC, carbonyl compounds,
and 92 semivolatile compounds (SVOC). Overall, nearly 28,000 ambient air concentrations were
measured during the 1999/2000 UATMP. The summary presented in this report uses various graphical,
numerical, and statistical analyses to put the vast amount of ambient air monitoring data collected into
perspective.

Not surprisingly, the ambient air concentrations measured during the program varied significantly
from city to city and from season to season. This report describes and interprets these spatial and
temporal variations separately for halogenated hydrocarbons, hydrocarbons, polars, and carbonyls.

The ambient air monitoring data collected during the 1999/2000 UATMP serve a wide range of
purposes. Not only do these data characterize the nature and extent of urban air pollution close to the
12 monitoring stations participating in this study, but they also indicate some trends and patterns that
may be common to all urban environments. Therefore, this report presents some results that are specific
to particular monitoring locations and presents other results that are apparently common to urban
environments. These results should ultimately provide additional insight into the complex nature of urban
air pollution. The final data are also included in the appendices to this report.



1.0 Introduction

Air pollution in urban locations contains many components that originate from a wide range of
industrial, motor vehicle, and natural emissions sources. Because some of these components include
toxic compounds known or suspected to be carcinogenic, the U.S. Environmental Protection Agency
(EPA) continues to encourage state and local agencies to understand and appreciate the nature and
extent of potentially toxic air pollution in urban locations. To achieve this goal, EPA sponsors the Urban
Air Toxics Monitoring Program (UATMP), a program designed to characterize the composition and
magnitude of urban air pollution through extensive ambient air monitoring. Since the inception of the
UATMP in 1987, many environmental and health agencies have participated in the UATMP to assess
the causes and effects of air pollution within their jurisdictions. This report summarizes and interprets the
1999/2000 UATMP monitoring effort, which included 17 months of six- and twelve-day measurements
of ambient air quality in or near 15 urban locations. Much of the analysis and data interpretation in this

report focuses on compound-specific data trends.

Note: In previous years, the UATMP sampling typically began in September and ended in August
of the following calendar year. This year, the sampling began anywhere from August to
December 1999 and ERG ended all sampling at the end of December 2000. The “program
year” is therefore assigned as UATMP 1999/2000. The following years will be named in
accordance with the year sampling was initiated (i.e., UATMP 2001, UATMP 2002, etc.).

The contents of this report provide both a qualitative overview of air pollution at selected urban
locations and a quantitative analysis of the factors that appear to affect urban air quality most
significantly. Much of the analysis and data interpretation in this report focuses on topics that previous
annual UATMP reports have not addressed in detail, such as site-specific and compound-specific data
trends. This report also focuses on data trends at each of the 15 different air sampling locations, a site-
specific approach that allows for much more detailed analyses of the factors (e.g., motor vehicle
emission sources, industrial sources, natural sources) that affect air quality differently from one urban

center to the next.
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Ultimately, the contents of this report should offer participating agencies useful insights into
important air quality issues. For example, participating agencies can use trends and patterns in the
UATMP monitoring data to determine whether levels of air pollution present public health concerns, to
identify which emissions sources contribute most strongly to air pollution, or to forecast whether
proposed pollution control initiatives might significantly improve air quality. Though they are extensive,
the analyses in this report should not be viewed as a comprehensive account of urban air pollution at
every UATMP monitoring station. State and local environmental agencies are encouraged to perform
additional analyses of the monitoring data so that the many factors that affect ambient air quality can be

appreciated fully.

To facilitate examination of the 1999/2000 UATMP monitoring data, the complete set of
measured concentrations is presented in appendices of this report. In addition, these data are publicly
available in electronic format from the Air Quality Subsystem (AQS) of EPA’s Aerometric Information

Retrieval System (AIRS) at http://www.epa.gov/ttn/airs/.

The remainder of this report is organized into fourteen text sections and thirteen appendices.

Table 1-1 highlights the contents of each section. As with previous UATMP annual reports, all figures

and tables in this report appear at the end of their respective sections (figures first, followed by tables).
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Table 1-1

Organization of the 1999/2000 UATMP Report

Rep(.)rt Section Title Overview of Contents
Section
This section provides background information on the scope of the 1999/2000
UATMP and includes information about the:
*  Monitoring locations
2 The 1999/2000 UATMP » Compounds selected for monitoring
* Sampling and analytical methods
« Sampling schedules
* Completeness of the air monitoring program.
These sections present and discuss significant trends and relationships in the
. UATMP data. These sections characterize how ambient air concentrations varied
3 Overview of Compounds . o . oy L . .
with monitoring location and with time, then interpret the significance of the
observed spatial and temporal variations.
4 Monitoring results for Denver, CO
(DECO)
Monitoring results for Cedar Rapids
5 (CRIA), Clinton (CLIA), Davenport
(DAIA), Des Moines (DMIA),
Muscatine, IA (MUIA)
6 Monitoring results for Camden (CANJ)
and Elizabeth, NJ (ELNJ)
Monitoring results for Beulah (BUND) These sections summarize the 1999/2000 UATMP monitoring data collected in
7 and Fargo, ND (FAND) the respective cities and analyze in detail ambient air concentrations of selected
— nitriles and oxygenated compounds.
g Monitoring results for Portland, OR
(PLOR)
9 Monitoring results for Sioux Falls, SD
(SFSD)
10 Monitoring results for Arlington
(A2TX) and El Paso, TX (EPTX)
1 Monitoring results for Salt Lake City,

UT (SLCU)




el

Table 1-1. (Continued)

Report
p. Section Title Overview of Contents
Section
This section defines and discusses the concepts of precision and accuracy. Based
12 Data Quality on quantitative and qualitative analyses, this section comments on the precision
and accuracy of the 1999/2000 UATMP ambient air monitoring data.
This section summarizes the most significant findings of the report and makes
13 Conclusions and Recommendations several recommendations for future projects that will involve ambient air
monitoring in urban locations.
14 References This section lists the references cited throughout the report.




2.0  The 1999/2000 UATMP

The 1999/2000 UATMP included 15 monitoring stations that collected 24-hour integrated
canister and cartridge samples of ambient air for up to 17 months at six and twelve day sampling
periods. These samples were analyzed in a central laboratory for concentrations of selected
hydrocarbons, halogenated hydrocarbons, and polar compounds from the canister samples, carbonyl
compounds from the cartridge samples, and semivolatiles from the XAD-2" thimbles. The following
discussion reviews the monitoring locations, the compounds selected for monitoring, the sampling

schedules, the completeness of the 1999/2000 UATMP, and the sampling and analytical methods.

2.1 Monitoring Locations

Although EPA sponsors the UATMP, EPA does not dictate where the UATMP monitoring
stations are located. Rather, representatives from the state and local agencies that voluntarily
participate in the program and contribute to the overall monitoring costs select the monitoring locations.
Some monitors were placed near the centers of heavily populated cities (e.g., Denver and Portland),
while others were placed in moderately populated areas (e.g., Beulah and Des Moines). The

monitoring stations participating in the UATMP program are listed in Table 2-1.

Figure 2-1 shows the 15 monitoring locations of the 1999/2000 program. The maps in
Figures 2-2 through 2-31 and the site descriptions in Table 2-2 and in Appendix A provide detailed
information on the surroundings at the 15 1999/2000 UATMP monitoring locations. Figures 2-2
through 2-16 illustrate the locations and surroundings of each monitoring site. Figures 2-17 through
2-31 show the numbers and locations of facilities within 10 miles of the monitoring sites that reported to

the Toxics Release Inventory (TRI) in 1999.

As Figure 2-1 shows, the 1999/2000 UATMP monitors were distributed across the country.
The monitoring data from these stations may indicate certain air quality trends that are common to all
urban environments. The analyses in this report differentiate those trends that appear to be site-specific

from those that appear to be common to urban environments.
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Chemical concentrations measured during the 1999/2000 UATMP varied significantly from
monitoring location to monitoring location. As discussed throughout this report, the proximity of the
monitoring locations to different emissions sources, especially industrial facilities and heavily traveled
roadways, often explains the observed spatial variations in ambient air quality. To provide a first
approximation of the respective contributions of motor vehicle emissions and industrial emissions on
ambient air quality at each site, Table 2-3 lists the number of people living within 10 miles of each
monitoring location, as well as the number of industrial facilities that meet EPA’s TRI reporting

requirements.

At every UATMP monitoring location, the air sampling equipment was installed in a small
temperature-controlled enclosure (usually a trailer or a shed) with the sampling inlet probe protruding
through the roof. With this common setup, every UATMP monitor sampled ambient air at heights

approximately 5 to 20 feet above local ground level.

For record keeping and reporting purposes, each of these locations was assigned:

. A unique four-character UATMP site code — used to track samples from the monitoring

locations to the laboratory; and

. A unique nine-digit AIRS site code — used to index monitoring results in the AIRS database.

This report often cites these codes when presenting selected monitoring results.

2.2 Compounds Selected for Monitoring

Urban air pollution typically contains hundreds of components, including, but not limited to,
volatile organic compounds (VOC), metals, inorganic acids, and particulate matter. Because sampling
and analysis to monitor for every component of air pollution has been prohibitively expensive, the
UATMP instead focuses on measuring ambient levels of 59 VOC (13 hydrocarbons, 37 halogenated

hydrocarbons, and 9 polar compounds), 15 carbonyl compounds, 80 Speciated Nonmethane Organic
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Compounds (SNMOC), and 91 Semivolatile Compounds (SVOC). Tables 2-4, 2-5, 2-6, and 2-7

identify the specific compounds of interest.

2.3 Sampling Schedules

Table 2-8 presents the dates on which sampling began and ended for each monitoring location.
With the following exceptions, the monitoring locations started the 1999/2000 UATMP sampling in
November 1999 and stopped sampling in December 2000. The following sites did not start at the

beginning of the sampling period because the monitoring stations were not ready:

. Beulah, North Dakota started in July 2000;

. Cedar Rapids, lowa started in June 2000;

. Clinton, Davenport, Des Moines, and Muscatine, lowa started in October 2000;
. Denver, Colorado started sampling in September 2000;

. Elizabeth, New Jersey started in January 2000; and

. Sioux Falls, South Dakota started in March 2000.

According to the UATMP schedule, 24-hour integrated samples were to be collected at every
monitoring location once every 6 or 12 days and each sample collection began and ended at midnight,
local standard time. At each test site, VOC and carbonyl samples were collected concurrently, except

for the Fargo, ND and Sioux Falls, SD sites. The following sites also collected SNMOC samples:

? Beulah, North Dakota;
? Cedar Rapids, lowa;
? Clinton, Iowa;

? Davenport, lowa;
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? Denver, Colorado;

? Des Moines, Iowa;

? Fargo, North Dakota;

? Muscatine, lowa;

? Salt Lake City, Utah; and

? Sioux Falls, South Dakota.

Portland, Oregon collected SVOC samples, the only site that collected this type of sample.

As part of the sampling schedule, site operators were instructed to collect duplicate samples on
roughly 10 percent of the sampling days. Sampling calendars were distributed to help site operators
schedule the collection of samples, duplicates, and field blanks. In cases where monitors failed to
collect valid samples on a scheduled sampling day, site operators sometimes rescheduled samples for
other days. This practice explains why some monitoring locations periodically strayed from the 6 or

12-day sampling schedule.

The 6- or 12-day sampling schedule permits cost-effective data collection for characterization
(annual-average concentrations) of toxic compounds in ambient air and ensures that sampling days are
evenly distributed among the 7 days of the week to allow comparison of air quality on weekdays to air

quality on weekends.

24 Completeness

Completeness refers to the number of valid samples collected compared to the number of
samples expected from a 6- or 12-day sampling cycle. Monitoring programs that consistently generate
valid results have higher completeness than programs that consistently invalidate samples. The
completeness of an air monitoring program, therefore, is a qualitative measure of the reliability of air
sampling equipment and laboratory analytical equipment and a measure of the efficiency with which the

program was managed.
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Appendices B (VOC), C (carbonyl), D (SNMOC), and E (SVOC) identify samples that were
invalidated and list the specific reasons why the samples were invalidated. Table 2-8 summarizes the

completeness of the VOC and carbonyl data sets collected during the 1999/2000 UATMP:

? For VOC sampling, the completeness ranged from 75 to 100 percent, with an overall
completeness of 92 percent.

? For carbonyl sampling, the completeness ranged from 75 to 93 percent with an overall
completeness of 88 percent.

According to the UATMP data quality objectives (USEPA, 1988), at least 15 ambient air
samples from a given monitoring station must be analyzed successfully to generate a sufficiently
complete data set for estimating annual average air concentrations. The data in Table 2-8 show that all
of the 1999/2000 UATMP monitoring stations that started by the end of June met this data quality
objective. Because the samples taken in Clinton, Davenport, Des Moines, and Muscatine, [owa were
collected for only 3 months of the 12-month sampling period, the monitoring data from these stations do
not characterize seasonal variations in air quality. Thus, central tendency concentrations for these

stations might not represent actual annual average levels.

2.5 Sampling and Analytical Methods
During the 1999/2000 UATMP, three EPA-approved methods were used to characterize

urban air pollution:

? Compendium Method TO-15 was used to measure ambient air concentrations of 59 VOC
and 80 SNMOC;

? Compendium Method TO-11A was used to measure ambient air concentrations of

15 carbonyl compounds; and

? Compendium Method TO-134 was used to measure ambient air concentrations of 91 SVOC.
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The following discussion presents an overview of these sampling and analytical methods. For
detailed descriptions of the methods, readers should refer to EPA’s original documentation of the

Compendium Methods (USEPA, 1999a).

2.5.1 VOC Sampling and Analytical Method

As specified in the EPA method, ambient air samples for VOC analysis were collected in
passivated stainless steel canisters. The central laboratory distributed the prepared (i.e., cleaned and
evacuated) canisters to the UATMP monitoring stations before each scheduled sampling event, and site
operators connected the canisters to air sampling equipment prior to each sampling day. Before their
use in the field, the passivated canisters had internal sea level pressures much lower than atmospheric.
Because of this sea level pressure differential, ambient air naturally flowed into the canisters once they
were opened, and pumps were not needed to collect ambient air for VOC analysis. A flow controller
on the sampling device ensured that ambient air entered the canister at a constant rate across the
collection period. At the end of the 24-hour sampling period, a solenoid valve automatically stopped
ambient air from flowing into the canister, and site operators returned the canisters to the central

laboratory for analysis.

By analyzing each sample with gas chromatography incorporating mass selective detection and
flame ionization detection (GC/MS-FID), laboratory staft determined ambient air concentrations of 59
VOC (13 hydrocarbons, 37 halogenated hydrocarbons, and 9 polar compounds) and 80 SNMOC
within the sample. Because isobutene and 1-butene as well as m-xylene and p-xylene elute from the
GC column at the same time, the VOC analytical method reports only the sum of the concentrations for

these compounds, and not the separate concentrations for each compound.

Table 2-4 lists the method detection limits for the laboratory analysis of the VOC samples and
Table 2-6 lists the method detection limits for the SNMOC samples. Although the sensitivity of the
analytical method varies from compound to compound, the detection limit for VOC reported for every
compound is lower than 0.25 parts per billion by volume (ppbv); most of the detection limits were

below 0.1 ppbv. For the SNMOC the detection limits reported for every compound are lower than
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VOC detection limits, ranging from 0.03 to 0.16 ppbv. Speciated Nonmethane Organic Compound

(SNMOC) detection limits are expressed in parts per billion Carbon (ppbC) as well as ppbv.

Because nondetect results significantly limit the range of data interpretations for ambient air
monitoring programs, participating agencies should note that the approach for treating nondetects may
slightly affect the magnitude of the calculated central tendency concentrations, especially for compounds
with a low prevalence. Following the approach used to process the 1995 - 1997 UATMP monitoring
data, data analysts replaced all nondetect observations with concentrations equal to one-half of
the compound’s corresponding method detection limit. This is the approach recommended for risk

assessments involving environmental monitoring data (USEPA, 1988).

This year, the reportable SNMOC analysis option was combined with the standard VOC
sampling. Data analysis has begun for the SNMOC sites where data was collected. These data are
presented in Appendix F, with the VOC data. Table 2-5 lists the method detection limits for the

laboratory analysis of the SNMOC samples.

2.5.2 Carbonyl Sampling and Analytical Method

Following the specifications of EPA Compendium Method TO-11A, ambient air samples for
carbonyl analysis were collected by passing ambient air over silica gel cartridges coated with 2,4-
dinitrophenylhydrazine (DNPH), a compound known to react selectively and reversibly with many
aldehydes and ketones. Carbonyl compounds in ambient air remain within the sampling cartridge, while
other compounds pass through the cartridge without reacting with the DNPH-coated matrix. As with
the VOC sampling, the central laboratory distributed the silica gel cartridges to the monitoring locations,
and site operators connected the cartridges to the air sampling equipment. After each 24-hour

sampling period, site operators returned the cartridges to the central laboratory for chemical analysis.

To quantify concentrations of carbonyls in the sampled ambient air, laboratory analysts eluted

the exposed silica gel cartridges with acetonitrile. This solvent elution liberated a solution of DNPH
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derivatives of the aldehydes and ketones collected from the ambient air. High-performance liquid
chromatography (HPLC) analysis and ultraviolet detection of these solutions determined the relative
amounts of individual carbonyls present in the original air sample. Because butyraldehyde and
isobutyraldehyde elute from the HPLC column at the same time, the carbonyl analytical method can
report only the sum of the concentrations for these compounds, and not the separate concentrations for
each compound. For the same reason, the analytical method reports only the sum of the concentrations
for the three tolualdehyde isomers, as opposed to reporting separate concentrations for the three

individual compounds.

Appreciating Detection Limits

The detection limit of an analytical method must be considered carefully when interpreting the
corresponding ambient air monitoring data. By definition, detection limits represent the lowest
concentrations at which laboratory equipment can reliably quantify concentrations of selected
compounds to a specific confidence level. If a chemical concentration in ambient air does not
exceed the method sensitivity (as gauged by the detection limit), the analytical method might not
differentiate the compound from other compounds in the sample or from the random “noise”
inherent in laboratory analyses. Therefore, when samples contain concentrations at levels below
their respective detection limits, multiple analyses of the same sample may lead to a wide range of
results, including highly variable concentrations or “nondetect” observations. Because analytical
methods do not quantify concentrations at levels below the detection limits accurately or
precisely, data analysts must exercise caution when interpreting monitoring data with many
reported concentrations at levels near or below the corresponding detection limits.

Table 2-6 lists the detection limits reported by the analytical laboratory for measuring
concentrations of 14 carbonyl compounds. Although the sensitivity of the analytical method varies from
compound to compound, the detection limit reported by the analytical laboratory for every compound

is less than or equal to 0.026 ppbv. Carbonyl detection limits ranged from 0.003 to 0.026 ppbv.

2-8



When reviewing these data, readers should keep in mind that data analysts replaced all
nondetect observations with concentrations equal to one-half of the compound’s corresponding

detection limit.

2.5.3 Semivolatile Sampling and Analytical Method

Semivolatile sampling is performed completely by the sites in accordance with the Compendium
Method TO-13A. ERG receives the samples from the sites for analysis only. Sampling modules
containing XAD-2* and petri dishes containing filters, together with Chain of Custody forms and all
associated documentation, are shipped to the ERG laboratory from the field. Upon receipt at the
laboratory, sample preparation and analysis procedures are based on SW-846 Method 3542 and SW-
846 Method 8270.

The samples are extracted with methylene chloride using a large Soxhlet extractor. After
extraction, the sample is concentrated to 2 mL. The samples are placed in storage at 4° C until analysis.
Sample extracts will be analyzed for semivolatile organic compounds using the analytical procedures of
SW-846 Method 8270. The mass spectrometer is tuned and masses calibrated as required using

perfluorotributylamine (FC-43), as per the manufacturer’s instructions.

Method 8270 calibration procedures and criteria apply. Calibration check compounds and
system performance check compounds must meet the criteria outlined in Method 8270. A solvent
blank is analyzed prior to sample analysis to demonstrate that the analytical system is free from
contamination. Internal standard area counts for each sample analysis must be between 50 and 150%

of the last daily calibration standard, in accordance with Method 8270 specifications.

Criteria for identification of the mass spectra of the compounds of interest are positive matching
of the relative retention times and the mass spectra of the sample and the standard components in
accordance with the specifications of Method 8270. Quantitative analysis is achieved by the use of

automated procedures in the Hewlett-Packard data system.
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Figure 2-2. Arlington, Texas (A2TX) Monitoring Station
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Figure 2-3. Beulah, North Da
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Flgure 2-5. Cedar Raplds, Iowa (CRIA) Momtormg Slte
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Figure 2-6. Clinton, Iowa (CLIA) Monitoring Station
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F 1gure 2- 7 Davenport Iowa (DAIA) Monitoring Statlon

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.
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Figure 2-8. Denver, Colorado (DECO) Monitoring Station
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Figure 2-9. Des Moines, lowa (DMIA) Monitoring Station
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Flgure 2- 11 El Paso, Texas (EPTX) Monltorlng Statlon
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Figure 2-12. Fargo, North Dakota (FAND) Monitoring Station
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Flgure 2- 13 Muscatlne, Iowa (MUIA) Monitoring Station
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Figure 2-14. Portland, Oregon (PLOR) Monitoring Station
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Flgure 2- 15 Salt Lake Clty, Utah (SLCU) Momtormg Statlon
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Figure 2-16. Sioux Falls, South Dakota (SFSD) Monitoring Station

- _-"r'-_"_lj“\---\.:l e ! I {'.},_‘-,'. 4 :_ 1E g ! .'-"r .- |:'r'_ T _,1‘:';-1 | i -
A.‘l- PRI wug = B AV R SR N = ! 1
i ] f |

R R

i ST VN R e TN AR

SIS

Source: USGS 7.5 Minute Series. Map Scale: 1:24,000.

2-25



9¢-C

Figure 2-17. Facilities Within 10 Miles of A2TX That Reported to TRI in 1999

Each square on this map represents a TRI-
reported facility which is within a 10-mile
radius of the monitoring site (represented
by a triangle) and is classified by the
following Standard Industrial Classification
Major Groups:

A =Food and Kindred Products

B = Paper and Allied Products

C = Chemicals and Allied Products

D = Rubber and Misc. Plastic Products

E = Primary Metal Industries

F = Fabricated Metal Products

G = Industrial Machinery and Equipment

H = Electrical and Electronic Equipment

| = Transportation Equipment

J = Instruments and Related Products

K = Wholesale Trade - Non-durable Goods
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Figure 2-18. Facilities Within 10 Miles of BUND That Reported to TRI in 1999

Each square on this map represents a TRI-
reported facility which is within a 10-mile radius of
the monitoring site (represented by a triangle) and
is classified by the following Standard Industrial
Classification Major Groups:

A = Coal Mining

B = Electric, Gas and Sanitary Services
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Figure 2-19. Facilities Within 10 Miles of CANJ That Reported to TRI in 1999

Each square on this map represents a TRI-
reported facility which is within a 10-mile
radius of the monitoring site (represented
by a triangle) and is classified by the
following Standard Industrial Classification
Major Groups:

A = Lumber and Wood Products

B = Printing and Publishing

C = Chemicals and Allied Products

D = Petroleum and Coal Products

E = Rubber and Misc. Plastic Products

F = Primary Metal Industries

G = Fabricated Metal Products

H = Industrial Machinery and Equipment

| = Electrical and Electronic Equipment

J = Instruments and Related Products

K = Electric, Gas and Sanitary Services

L = Wholesale trade - Nondurable Goods
M = Unknown Industrial Classification
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Figure 2-20. Facilities Within 10 Miles of CRIA That Reported to TRI in 1999
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Figure 2-21. Facilities Within 10 Miles of CLIA That Reported to TRI in 1999

Each square on this map represents a TRI-
reported facility which is within a 10-mile radius
of the monitoring site (represented by a triangle)
and is classified by the following Standard
Industrial Classification Major Groups:

A = Food and Kindred Products

B = Paper and Allied Products

C = Chemicals and Allied Products

D = Primary Metal Industries

E = Electric, Gas and Sanitary Services

F = Unknown Industrial Classification
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Figure 2-22. Facilities Within 10 Miles of DAIA That Reported to TRI in 1999

Each square on this map represents a TRI-
reported facility which is within a 10-mile
radius of the monitoring site (represented
by a triangle) and is classified by the
following Standard Industrial Classification
Major Groups:

A = Food and Kindred Products

B = Lumber and Wood Products

C = Chemicals and Allied Products

D = Stone, Clay, Glass and Concrete

E = Primary Metal Industries

F = Fabricated Metal Products

G = Industrial Machinery and Equipment
H = Miscellaneous Manufacturing
Industries

| = Electric, Gas and Sanitary Services

J = Wholesale trade - Nondurable Goods
K = Business Services
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Figure 2-23. Facilities Within 10 Miles of DECO That Reported to TRI in 1999

Each square on this map represents a TRI-reported

facility which is within a 10-mile radius of the

monitoring site (represented by a triangle) and is

classified by the following Standard Industrial
Classification Major Groups:

A = Food and Kindred Products

B = Lumber and Wood Products

C = Furniture and Fixtures

D = Paper and Allied Products

E = Chemicals and Allied Products

F = Petroleum and Coal Products

G = Rubber and Misc. Plastic Products

H = Stone, Clay, Glass and Concrete

I = Primary Metal Industries

J = Fabricated Metal Products

K = Industrial Machinery and Equipment

L = Electrical and Electronic Equipment

M = Transportation Equipment

N = Instruments and Related Products

O = Miscellaneous Manufacturing Industries
P = Electric, Gas and Sanitary Services

Q = Wholesale trade - Nondurable Goods
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Figure 2-24. Facilities Within 10 Miles of DMIA That Reported to TRI in 1999

Each square on this map represents a 418
TRI-reported facility which is within a 10-
mile radius of the monitoring site
(represented by a triangle) and is
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Figure 2-25. Facilities Within 10 Miles of ELNJ That Reported to TRI in 1999
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Figure 2-26. Facilities Within 10 Miles of EPTX That Reported to TRI in 1999

Each square on this map represents a TRI-
reported facility which is within a 10-mile
radius of the monitoring site (represented
by a triangle) and is classified by the
following Standard Industrial Classification
Major Groups:

A = Chemicals and Allied Products

B = Petroleum and Coal Products

C = Rubber and Misc. Plastic Products

D = Leather and Leather Products

E = Primary Metal Industries

F = Fabricated Metal Products

G = Wholesale trade - Nondurable Goods
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Figure 2-27. Facilities Within 10 Miles of FAND That Reported to TRI in 1999

Each square on this map represents a TRI-
reported facility which is within a 10-mile
radius of the monitoring site (represented by
a triangle) and is classified by the following
Standard Industrial Classification Major
Groups:

A = Food and Kindred Products

B = Lumber and Wood Products

C = Rubber and Misc. Plastic Products

D = Industrial Machinery and Equipment
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Figure 2-28. Facilities Within 10 Miles of MUIA That Reported to TRI in 1999

Each square on this map represents a TRI-
reported facility which is within a 10-mile
radius of the monitoring site (represented
by a triangle) and is classified by the
following Standard Industrial Classification
Major Groups:

A = Food and Kindred Products

B = Furniture and Fixtures

C = Chemicals and Allied Products

D = Rubber and Misc. Plastic Products

E = Industrial Machinery and Equipment

F = Miscellaneous Manufacturing Industries
G = Electric, Gas and Sanitary Services
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Figure 2-29. Facilities Within 10 Miles of PLOR That Reported to TRI in 1999

Each square on this map represents a TRI-
reported facility which is within a 10-mile
radius of the monitoring site (represented by
a triangle) and is classified by the following
Standard Industrial Classification Major
Groups:

A = Food and Kindred Products

B = Paper and Allied Products

C = Printing and Publishing

D = Chemicals and Allied Products

E = Petroleum and Coal Products

F = Rubber and Misc. Plastic Products

G = Leather and Leather Products

H = Stone, Clay, Glass and Concrete

| = Primary Metal Industries

J = Fabricated Metal Products

K = Industrial Machinery and Equipment

L = Electrical and Electronic Equipment

M = Transportation Equipment

N = Wholesale trade - Nondurable Goods
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Figure 2-30. Facilities Within 10 Miles of SLCU That Reported to TRI in 1999

Each square on this map represents a TRI-reported
facility which is within a 10-mile radius of the monitoring
site (represented by a triangle) and is classified by the

following Standard Industrial Classification Major Groups:

A = Food and Kindred Products

B = Lumber and Wood Products

C = Furniture and Fixtures

D = Printing and Publishing

E = Chemicals and Allied Products

F = Petroleum and Coal Products

G = Rubber and Misc. Plastic Products

H = Stone, Clay, Glass and Concrete

| = Primary Metal Industries

J = Fabricated Metal Products

K = Industrial Machinery and Equipment
L = Electrical and Electronic Equipment
M = Transportation Equipment

N = Instruments and Related Products

O = Miscellaneous Manufacturing Industries
P = Wholesale trade - Nondurable Goods
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Figure 2-31. Facilities Within 10 Miles of SFSD That Reported to TRI in 1999

Each square on this map represents a TRI- 437
reported facility which is within a 10-mile radius of
the monitoring site (represented by a triangle) and
is classified by the following Standard Industrial ] ‘\
Classification Major Groups:
A = Food and Kindred Products 4365
B = Lumber and Wood Products
C = Rubber and Misc. Plastic Products
D = Fabricated Metal Products
E = Industrial Machinery and Equipment
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Table 2-1. Monitoring Station Participation in the UATMP

Program Years During Which Station Participated in
the UATMP

1999/
Monitoring Station 1994 1995 1996 1997 1998 2000

Arlington, TX (A2TX) v

Beulah, ND (BUND) v

Camden, NJ (CANJ) v v v v

Cedar Rapids, IA (CRIA)

Clinton, IA (CLIA)

Davenport, IA (DAIA)

Denver, CO (DECO)

Des Moines, IA (DMIA)

SN NN RN N Y

Elizabeth, NJ (ELNJ)

El Paso, TX (EPTX) v v v v

Fargo, ND (FAND)

Muscatine, IA (MUIA)

Portland, OR (PLOR)

Salt Lake City, UT (SLCU)

N EYAYEYAY RN

Sioux Falls, SD

Note: Some of the stations shown in the table participated in UATMPs prior to the 1994 program.
However, this report considers only ambient air monitoring data collected during the current
and previous contract procurements (i.e., UATMP program years 1994 through 1999/2000).
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Table 2-2. Text Descriptions of the 1999/2000 UATMP Monitoring Locations

Monitoring Location

Description of the Immediate Surroundings

Arlington, TX

Arlington, Texas is located in Tarrant County, approximately 20 miles west of

Dallas. A roadway that averages more than 17,000 vehicles per day is

73 meters from the site. The monitoring site is located in a residential and light
commercial area of up to one and a half miles. The monitor itself is located in

the TNRCC building with the probe through the top of the roof, approximately
15 feet from the ground.

Beulah, ND

Beulah, North Dakota, located in Mercer County, is a rural, agricultural area
with primarily wheat, small grains, and cattle farms. There are six lignite coal-
fired power plants within thirty miles of Beulah, one to the east-southeast; one
to the northeast; two to the cast; one to the northwest; and one to the
southwest. There are a petroleum refinery and a lignite coal-fired power plant
fifty miles southeast of Beulah. There is a lignite coal mine located north of the
town, one to the south-southwest of town and one to the southeast of town.
The monitoring station is located in the approximate area of two coal-fired
power plants and a coal gasification plant (the only functioning one in the
nation). There is one power plant seven miles to the southwest of the
monitoring station; another is six miles to the northwest; and the gasification
plant is five miles to the northwest.

Camden, NJ

Although the monitoring site is in a residential area, numerous industrial facilities
and busy roadways are located within a ten mile radius. The monitors are
situated in a parking lot of a business complex.

Cedar Rapids, IA

This site is considered an EPA Middle Scale site within an industrial and traffic
corridor setting, located on a city-owned area in a southwest quadrant called
Hawkeye Downs. The site was set up for maximum concentration and source
oriented. This site was set up to compare spatial concentrations and is
considered an EPA Urban toxics site which is more representative of typical
population exposure to levels detected.

Clinton, TA

The Clinton, Iowa site, located in Clinton County, is in a residential section of
town. A large grain processing plant is located two miles to the south. Normal
small city traffic patterns are observed around this site. The site is located only
200 yards from the Mississippi River.

Davenport, [A

The Davenport, lowa site, located in Scott County, in a metropolitan area that is
approximately 650 yards from the Mississippi valley, is considered a major
residential/general commercial site. This is a core site for PM 2.5 monitoring.
A meat processing plant, as well as a military manufacturing arsenal, is within
five miles of the sampling site. An aluminum roll processing plant is located
within 10 miles of the site.

2-42




Table 2-2. (Continued)

Monitoring Location

Description of the Immediate Surroundings

Denver, CO

The Denver site, called the Denver-CAMP site by the State of Colorado, is on
the northern edge of downtown Denver on a small triangle of land bounded by
Broadway, Champa St. and 21st St. The site was originally established in 1965
as a maximum concentration site for the Denver downtown area. The site
provides a measure of the air pollution levels to which a large working
population is exposed. Being next to a major road in the downtown Denver
area, the primary influences on the site are from motor vehicles. There are
some industrial facilities to the north of the site, but no large facilities within a
one or two mile radius. Residential areas are located a quarter to a half mile to
the northeast and east.

Des Moines, 1A

The Des Moines site is located in Polk County, lowa, located centrally to the
downtown area and on top of a one-story building. The elevation is slightly
higher than the surrounding terrain. It is approximately a half mile from an
Interstate highway. No major manufacturers are in the area. It is between 2-3
miles away from a major facility.

Elizabeth, NJ

Elizabeth is located in Union County, New Jersey, at an urban-industrial site
where the topography is relatively smooth. The monitoring site is located

75 yards away from the Toll Plaza and about one mile from Bayway Refinery.
The neighborhood scale is at maximum concentration. The location has a PM10
filter analyzer for sulfates and nitrates as well as the UATMP site.

Located in western Texas, just across the border from Mexico and near the
border of New Mexico, the region surrounding the El Paso monitoring station

El Paso, TX has the second highest population density of the 1999/2000 UATMP monitoring
location. The monitoring site is located downtown, in a high-traffic area.
The Fargo site is located in Cass County, North Dakota, approximately 4 miles
northwest of the downtown area. The Fargo airport terminal is about 2 miles
southeast with the north end of the runway about 0.75 miles east of the site.
Fargo, ND

Major point sources are the North Dakota State University heating plant
(approximately 2.5 miles southeast) and a seed processing plant (approximately
3 miles south-southwest).

Muscatine, 1A

The Muscatine site is located in Muscatine County, lowa, in a park in a
residential section of town. Two hundred yards north of the site is a grain
elevator that offloads to the Mississippi River to the west. The large grain
processing plant fed by the elevator, is located a quarter mile to the south of the
site.
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Table 2-2. (Continued)

Monitoring Location

Description of the Immediate Surroundings

Portland, OR

The NW Portland site is located in the corner of a parking lot at a Post Office,
in a residential neighborhood that is within 1/4 mile of a large industrial area.
The industrial area includes: a foundry, a silicon wafer production facility, fossil
fuel terminals, and a rail car manufacturer. There is considerable commercial
activity as well, including cabinet makers, metal fabrication, and auto body
shops. There is a small neighborhood dry cleaner about 50 yards from the site.
A freeway and major artery serve the industrial area, as do railroads. The site
itself is on a small residential street. An elementary school is also about a 1/4
mile away.

Salt Lake City, UT

The West Valley site, where the UATMP sampler is located, is in the southeast
corner of the staff parking lot behind (south of) the Hillsdale Elementary
School. The sampler is north of the school playground and west of a large,
open residential lot. The site is a neighborhood scale SLAMS site for PM2.5,
CO, and ozone sampling, not near any point sources of air toxics, but
approximately 100 yards from the nearest street - 12,000 cars per day on
average. The site is several city blocks away from the nearest major street or
freeway. A variety of light industries and trucking companies are also located
in the area, but not within 2 or 3 blocks.

Sioux Falls, SD

The monitoring site is located in Sioux Falls, South Dakota, the largest city in
the state, is located near 2 grade schools north of the site and residential areas
on the west, east, and south. The area within 1 mile of the site is mostly
residential with a few retail businesses. The main industrial area of the city is
about 3 miles northwest and 2 miles to the west of the site. The site was
selected because it represents population exposure to chemical and particulate
emissions from the industrial parts of the city. The predominant wind direction
is northwest for most of the year with southeast winds during the summer
months.
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Table 2-3. Site Descriptions for the 1999/2000 UATMP Monitoring Stations

Number of Facilities Located

Population Within 10 Miles of the
Residing Within Monitoring Station That
1999/2000 10 Miles of the Reported Air Releases of
UATMP Monitoring UATMP Compounds to the Closest National

Code AIRS Site Code Location Station * TRI® Weather Service Station

A2TX 48-439-0057 Arlington, TX 690,394 44 Dallas Fort Worth
International Airport

BUND 38-057-004 Beulah, ND 6,916 3 Bismarck Municipal
Airport

CANJ 34-007-0003 Camden, NJ 1,889,819 42 Philadelphia, PA

CRIA 19-113-0039 Cedar Rapids, 1A 167,435 27 Quad Cities NWS,
Clinton Municipal
Airport

CLIA 19-045-0021 Clinton, 1A 43,233 9 Quad Cities NWS,
Clinton Municipal
Airport

DAIA 19-163-0015 Davenport, TA 280,170 17 Quad Cities NWS,
Clinton Municipal
Airport

DECO 08-031-0002 Denver, CO 1,216,500 77 Denver International
Airport

DMIA 19-153-0030 Des Moines, TA 363,576 34 Des Moines
International Airport

ELNJ 34-039-0004 Elizabeth, NJ 1,998,715 143 Upton, New York

EPTX 48-141-0027 El Paso, TX © 474,067 12 El Paso International

Airport
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Table 2-3. (Continued)

Number of Facilities Located
Population Within 10 Miles of the
Residing Within Monitoring Station That
1999/2000 10 Miles of the Reported Air Releases of
UATMP Monitoring UATMP Compounds to the Closest National
Code AIRS Site Code Location Station * TRI® Weather Service Station
FAND 38-017-1004 Fargo, ND 149,377 7 Hector International
Airport
MUIA 19-139-0020 Muscatine, 1A 33,800 18 Quad Cities NWS,
Clinton Municipal
Airport
PLOR 41-051-0244 Portland, OR 965,179 77 Portland International
Airport
SLCU 49-035-3007 Salt Lake City, UT 793,198 59 Salt Lake City
International Airport
SFSD 46-099-0007 Sioux Falls, SD 139,450 11 Joe Foss Field Airport

 Reference: http://link-usa.com/zipcode/pop.htm
b Reference: TRI, 2001.

¢ The El Paso, Texas, monitoring station is located less than 10 miles from the United States—Mexico border. Because only U.S. census and industry data were
reviewed for this study, the listed site characteristics may understate the actual population and number of industrial sources near these monitoring stations.




Table 2-4. VOC Detection Limits

Compound Method Detection Limit
(ppbv)

Hydrocarbons
Acetylene 0.13
Benzene 0.04
1,3-Butadiene 0.07
Ethylbenzene 0.04
n-Octane 0.06
Propylene 0.05
Styrene 0.07
Toluene 0.06
1,2,4-Trimethylbenzene 0.07
1,3,5-Trimethylbenzene 0.07
m-,p-Xylene 0.05
o0-Xylene 0.05
Halogenated Hydrocarbons
Bromochloromethane 0.12
Bromodichloromethane 0.06
Bromoform 0.08
Bromomethane 0.09
Carbon Tetrachloride 0.08
Chlorobenzene 0.06
Chloroethane 0.08
Chloroform 0.05
Chloromethane 0.07
Chloromethylbenzene 0.07
Chloroprene 0.10
Dibromochloromethane 0.08
1,2-Dibromoethane 0.08
m-Dichlorobenzene 0.05
o-Dichlorobenzene 0.06
p-Dichlorobenzene 0.08
1,1-Dichloroethane 0.08
1,2-Dichloroethane 0.06
1,1-Dichloroethene 0.10
cis-1,2-Dichloroethylene 0.10
trans-1,2-Dichloroethylene 0.06
1,2-Dichloropropane 0.07
cis-1,3-Dichloropropene 0.10
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Table 2-4. (Continued)

Compound Method Detection Limit
(ppbv)

Halogenated Hydrocarbons (Continued)
trans-1,3-Dichloropropene 0.11
Dichlorodifluoromethane 0.04
Dichlorotetrafluoroethane 0.05
Hexachloro-1,3-Butadiene 0.06
Methylene Chloride 0.06
1,1,2,2-Tetrachloroethane 0.06
Tetrachloroethylene 0.06
1,2,4-Trichlorobenzene 0.06
1,1,1-Trichloroethane 0.06
1,1,2-Trichloroethane 0.06
Trichloroethylene 0.07
Trichlorofluoromethane 0.04
Trichlorotrifluoroethane 0.07
Vinyl Chloride 0.06
Polar Compounds

Acetonitrile 0.21
Acrylonitrile 0.25
Ethyl Acrylate 0.16
Ethyl tert-Butyl Ether 0.15
Methyl Ethyl Ketone (MEK) 0.15
Methyl Isobutyl Ketone 0.15
Methyl Methacrylate 0.18
Methyl fert-Butyl Ether (MTBE) 0.18
tert-Amyl Methyl Ether 0.12

Because m-xylene and p-xylene elute from the GC column at the same time, the VOC
analytical method can only report the sum of m-xylene and p-xylene concentrations and not
concentrations of the individual compounds.
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Table 2-5. SNMOC Method Detection Limits

Method Detection Limit Method Detection Limit

Compound ppbC ppbv Compound ppbC ppbv
Acetylene 0.26 0.13 3-Methyl-1-Butene 0.42 0.08
Benzene 0.46 0.08 Methylcyclohexane 0.37 0.05
1,3-Butadiene 0.38 0.10 Methylcyclopentane 0.25 0.04
n-Butane 0.52 0.13 2-Methylheptane 0.50 0.06
cis-2-Butene 0.35 0.09 3-Methylheptane 0.51 0.06
trans-2-Butene 0.29 0.07 2-Methylhexane 0.33 0.05
Cyclohexane 0.54 0.09 3-Methylhexane 0.39 0.06
Cyclopentane 0.17 0.03 2-Methylpentane 0.18 0.03
Cyclopentene 0.42 0.08 3-Methylpentane 0.32 0.05
n-Decane 0.39 0.04 2-Methyl-1-Pentene 0.32 0.05
1-Decene 0.39 0.04 4-Methyl-1-Pentene 0.42 0.07
m-Diethylbenzene 0.42 0.04 n-Nonane 0.42 0.05
p-Diethylbenzene 0.24 0.02 1-Nonene 0.42 0.05
2,2-Dimethylbutane 0.42 0.07 n-Octane 0.52 0.06
2,3-Dimethylbutane 0.39 0.07 1-Octene 0.51 0.06
2,3-Dimethylpentane 0.51 0.07 n-Pentane 0.26 0.05
2,4-Dimethylpentane 0.41 0.06 1-Pentene 0.22 0.04
n-Dodecane 0.45 0.04 cis-2-Pentene 0.30 0.06
1-Dodecene 0.45 0.04 trans-2-Pentene 0.21 0.04
Ethane 0.24 0.12 ?-Pinene 0.39 0.04
2-Ethyl-1-Butene 0.47 0.08 ?-Pinene 0.39 0.04
Ethylbenzene 0.33 0.04 Propane 0.48 0.16
Ethylene 0.26 0.13 n-Propylbenzene 0.37 0.04
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Table 2-5. (Continued)

Method Detection Limit Method Detection Limit

Compound ppbC ppbv Compound ppbC ppbv
m-Ethyltoluene 0.26 0.08 Propylene 0.25 0.08
o-Ethyltoluene 0.41 0.05 Propyne 0.48 0.16
p-Ethyltoluene 0.38 0.04 Styrene 0.29 0.04
n-Heptane 0.50 0.07 Toluene 0.73 0.10
1-Heptene 0.39 0.06 n-Tridecane 0.45 0.03
n-Hexane 0.31 0.05 1-Tridecene 0.45 0.03
1-Hexene 0.47 0.08 1,2,3-Trimethylbenzene 0.28 0.03
cis-2-Hexene 0.31 0.05 1,2,4-Trimethylbenzene 0.53 0.06
trans-2-Hexene 0.31 0.05 1,3,5-Trimethylbenzene 0.28 0.03
Isobutane 0.38 0.10 2,2,3-Trimethylpentane 0.36 0.05
Isobutene/1-Butene 0.31 0.04 2,2,4-Trimethylpentane 0.36 0.05
Isopentane 0.42 0.08 2,3,4-Trimethylpentane 0.37 0.05
Isoprene 0.21 0.04 n-Undecane 0.43 0.04
Isopropylbenzene 0.51 0.06 1-Undecene 0.43 0.04
2-Methyl-1-Butene 0.22 0.04 m-,p-Xylene 0.34 0.04
2-Methyl-2-Butene 0.30 0.06 o-Xylene 0.33 0.04

Concentration in ppbC = concentration in ppbv x number of carbon atoms in compound.

Because Isobutene and 1-Butene elute from the GC column at the same time, the SNMOC analytical method

can only report the sum of concentrations for these two compounds and not concentrations of the

individual compounds. For the same reason, the m-xylene and p-xylene concentrations are reported

together as a sum.
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Notes:

Table 2-6. Carbonyl Detection Limits

Compound Method Detection Limit (ppbv)
Acetaldehyde 0.022
Acetone 0.013
Benzaldehyde 0.004
Butyr/Isobutyraldehyde 0.008
Crotonaldehyde 0.005
2,5-Dimethylbenzaldehyde 0.008
Formaldehyde 0.026
Hexaldehyde 0.003
Isovaleraldehyde 0.006
Propionaldehyde 0.008
Tolualdehydes 0.005
Valeraldehyde 0.005

The carbonyl detection limits are based on a sample volume of 500 liters of ambient air.

Because butyraldehyde and isobutyraldehyde elute from the HPLC column at the same time, the
carbonyl analytical method can only report the sum of concentrations for these two compounds
and not concentrations of the individual compounds. For the same reason, the analytical method
also reports only the sum of concentrations for the three tolualdehyde isomers, as opposed to

reporting separate concentrations for the three individual compounds.
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Table 2-7. Semivolatile Detection Limits

Method Method
Detection Detection
Limit Limit
Compound Total ?g Compound Total ?g

Acenaphthene 5.82 Dimethyl phthalate 9.15
Acenaphthylene 8.87 4,6-Dinitro-2-methylphenol 11.31
Acetophenone 13.87 2,4-Dinitrophenol 10.05
4-Aminobiphenyl 9.60 2,4-Dinitrotoluene 9.71
Aniline 16.20 2,6-Dinitrotoluene 9.38
Anthracene 17.06 Diphenylamine 25.39
Azobenzene 17.38 Ethyl methanesulfonate 29.58
Benzidine 0.00 Fluoranthene 14.49
Benzo(a)anthracene 8.33 Fluorene 10.01
Benzo(a)pyrene 18.17 Hexachlorobenzene 14.12
Benzo(b)fluoranthene 17.34 Hexachlorobutadiene 13.23
Benzo(g,h,i)perylene 15.05 Hexachlorocyclopentadiene 21.74
Benzo(k)fluoranthene 23.61 Hexachloroethane 5.65
Benzoic acid 12.31 Indeno(1,2,3-cd)pyrene 14.56
Benzyl alcohol 8.15 Isophorone 22.61
bis(2-Chloroethyl)ether 11.66 Methyl methanesulfonate 16.50
bis(2-Chloroethoxy)methane 14.03 2-Methylnaphthalene 11.36
bis(2-Chloroisopropyl)ether 11.07 Naphthalene 15.46
bis(2-Ethylhexyl)phthalate 11.62 1-Naphthylamine 5.42
4-Bromophenyl phenyl ether 11.30 2-Naphthylamine 10.22
Butyl benzyl phthalate 11.66 2-Nitroaniline 12.30
Carbazole 12.54 3-Nitroaniline 8.70
4-Chloroaniline 16.83 4-Nitroaniline 10.40
4-Chloro-3-methylphenol 16.80 Nitrobenzene 24.86
1-Chloronaphthalene 30.03 2-Nitrophenol 10.07
2-Chloronaphthalene 18.48 4-Nitrophenol 7.36
2-Chlorophenol 9.99 N-Nitrosodibutylamine 22.42
4-Chlorophenyl-phenyl ether 6.79 N-Nitrosodimethylamine 26.15
Chrysene 10.57 N-Nitrosodipropylamine 21.48
0-Cresol (2-Methylphenol) 9.44 N-Nitrosopiperidine 17.32
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Table 2-7. (Continued)

Method Method
Detection Detection
Limit Limit
Compound Total ?g Compound Total ?g

p-Cresol (4-Methylphenol) 7.69 Pentachlorobenzene 9.74
Dibenz(a,h)anthracene 15.85 Pentachloronitrobenzene 10.37
Dibenzofuran 9.28 Pentachlorophenol 14.74
Di-n-butyl phthalate 14.01 Phenacetin 16.38
Di-n-octyl phthalate 13.19 Phenanthrene 10.29
1,2-Dichlorobenzene 10.96 Phenol 22.48
1,3-Dichlorobenzene 12.05 1,4-Phenylenediamine 0.00
1,4-Dichlorobenzene 10.86 2-Picoline 11.15
3,3'-Dichlorobenzidine 8.95 Pronamide 12.57
2,4-Dichlorophenol 14.55 Pyrene 10.54
2,6-Dichlorophenol 18.10 1,2,4,5-Tetrachlorobenzene 10.54
Diethyl phthalate 7.20 2,3,4,6-Tetrachlorophenol 9.67
4-Dimethylaminoazobenzene 13.41 1,2,4-Trichlorobenzene 13.62
7,12-Dimethylbenz(a)anthracene 19.04 2,4,5-Trichlorophenol 6.90
?,2-Dimethylphenethylamine 10.07 2,4,6-Trichlorophenol 8.35
2.4-Dimethylphenol 17.64
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Table 2-8. Sampling Schedules and Completeness

Sampling Period Carbonyl Data VOC Data SNMOC SvoC
Monitorin
Code Location g Starting | Ending A B C A B c A B C A B C
Date Date

A2TX | Arlington, TX 11/26/9 12/26/00 31 28 90 31 29 94 --- - --- --- --- -
BUN | Beulah, ND 7/5/00 12/26/00 26 25 96 26 25 92 26 25 96 - - ---
CANJ | Camden, NJ 11/20/9 12/26/00 34 31 91 34 31 91 - --- --- - - ---
CRIA | Cedar Rapids, TA 6/23/00 12/20/00 18 15 83 18 15 83 18 15 83 - - ---
CLIA | Clinton, TA 10/11/0 12/20/00 6 6 100 6 6 100 6 6 100 - --- ---
DAIA | Davenport, IA 10/11/0 12/20/00 5 5 100 5 5 100 5 5 100 - --- ---
DEC | Denver, CO 9/18/00 12/26/00 29 26 90 25 20 80 20 18 90 - --- ---
DMIA | Des Moines, A 10/15/0 12/26/00 8 5 63 8 6 75 8 6 75 - --- ---
ELNJ Elizabeth, NJ 1/29/00 12/26/00 24 23 96 25 23 92 - - --- --- - -
EPTX | ElPaso, TX 11/14/9 12/26/00 32 28 88 32 30 94 - - --- --- - -
FAND | Fargo, ND 11/22/9 12/26/00 --- - --- 63 61 97 63 62 98 - --- ---
MUIA | Muscatine, IA 10/9/00 12/8/00 5 5 97 5 5 100 5 5 100 - --- ---
PLOR | Portland, OR 8/22/00 9/3/00 35 34 94 34 33 97 --- --- --- 36 34 94
SLCU | Salt Lake City, UT 11/12/9 12/14/00 63 59 95 64 58 95 64 58 91 - --- ---
SFSD | Sioux Falls, SD 3/19/00 12/26/00 --- - --- 47 42 89 47 42 89 --- --- ---
- Overall - — 316 290 92 423 389 92 262 242 92 36 34 94

A = Days When Samples Were Collected
B = Days With Valid Samples
C = Completeness (%)

Note:

The completeness data only indicate the number of days when samples were collected.




3.0 Summary of the 1999/2000 UATMP Data

This section summarizes the data gathered during the 1999-2000 UATMP reporting year. A
total of 70 VOC and carbonyl compounds were sampled during this program reporting year. (Unlike
previous years, acrolein was not sampled.) Within the VOCs, three distinct groups of compounds were
identified: 1) hydrocarbons; 2) halogenated hydrocarbons; and 3) polar compounds. All four of the
these compound groups (including carbonyls) are discussed in greater detail in Sections 3.2 through
3.5.

This reporting year includes urban air toxic concentration data beginning August 28, 1999, in
Portland, Oregon (PLOR), and ending on December 26, 2000, across eight sites. A complete
presentation of the data is in Appendices F through M. Specifically:

. Appendix F: Summary Tables for VOC Monitoring;

. Appendix G: Summary Tables for SNMOC Monitoring;
. Appendix H: Summary Tables for Carbonyl Monitoring;
. Appendix I: Summary Tables for SVOC Monitoring;

. Appendix J: VOC Raw Monitoring Data;

. Appendix K: SNMOC Raw Monitoring Data;

. Appendix L: Carbonyl Raw Monitoring Data; and

. Appendix M: SVOC Raw Monitoring Data.

Nearly 28,000 urban air toxics data concentrations were collected at the fifteen sites for the 1999-2000

UATMP reporting year. Additionally, ten sites chose to sample for speciated nonmethane organic
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compounds (SNMOC). These data will be analyzed on a site-specific basis in sections four through
eleven of this document. Semivolatile data were collected at one site (PLOR), and those data are listed

in Appendix [.

3.1 Data Summary Parameters

The summary tables in Appendices F through I were uploaded into a database for air quality
analysis. This section will examine five different data summary parameters: 1) number of sampling
detects; 2) concentration range; 3) geometric means; 4) prevalence; and 5) correlation. The following

paragraphs review the basic findings indicated by the summary tables.

3.1.1 Number of Sampling Detects
Tables 3-1 and 3-2 are sampling detect summaries of the seventy VOC and carbonyl
concentrations. Less than 50 % of the pollutants sampled were found to be above the detection limit

(DL). Of those that were detected:

. 32.2% were hydrocarbons;

. 31.5 % were halogenated hydrocarbons;
. 12.0% were polar compounds; and
. 24.3% were carbonyl compounds.

Benzene and Propylene had the greatest number of detectable values reported in samples (389), while

nine compounds had zero detects (see Tables 3-1 and 3-2).

3.1.2 Concentration Range
Nearly 85% of the detects had concentration values less than 1 ppbv. Less than 2% had
concentration values greater than 5 ppbv. Carbonyl compounds had the highest number of samples

greater than 5 ppbv (91); halogenated hydrocarbons had the lowest (40). There was at least one
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compound sampled at greater than 5 ppbv on eighty-three of 113 sampling days. An interesting note is

that nearly 32 of the seventy compounds never exceeded 1 ppbv.

The range of detectable values for each site is listed in Table 3-3. The BUND, CANJ, and
PLOR sites had maximum values of over 200 ppbv, unusually high when compared to the other sites.
All of the sites in Iowa had relatively low concentration ranges, possibly due to the relatively few
sampling days. Only four sites never sampled a value greater than 5 ppbv (CLIA, DAIA, DMIA, and
MUIA). SLCU had the greatest number of detects (2,154) and samples greater than 5 ppbv (48).

3.1.3 Geometric Means

The geometric mean is the central tendency of lognormally distributed data, and can be calculated
by taking the “nth” root of the product of the “n” concentrations. The geometric mean is a useful
parameter for calculating a central tendency of a concentration data set, whose arithmetic mean may be
skewed by an usually high concentration value. Geometric means for each site of the four different
pollutant groups are presented in Table 3-4. The BUND and PLOR sites had the highest geometric
means for total polar compounds (4.16 ppbv) and total halogenated hydrocarbons (12.58 ppbv),
respectively. The highest total carbonyl and total hydrocarbon geometric means were at DECO (14.62
ppbv and 13.95 ppbv). More detailed analysis by compound group and site will occur in Sections 3.2
through 3.5 of this document.

3.1.4 Prevalence

In the context of the UATMP, prevalence refers to the frequency with which an air pollutant is
found at levels detectable by the corresponding sampling and analytical method. By indicating the
frequency of detection, prevalence can help participating agencies identify compounds of concern in
urban air pollution. Because part of this report is organized to evaluate trends in ambient air quality
primarily on the basis of compound groups, the prevalent compounds are identified on a program-wide,
not site-specific, basis. More importantly, the number of nondetects for a given compound (indicated by
low prevalence) must be considered when interpreting air monitoring results. Specifically, annual
average concentrations cannot be accurately estimated for compounds that are not detected in a

majority of samples.
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When reviewing the data summary tables, readers should note that a prevalence of zero does not
necessarily indicate that a compound is not present in ambient air. Rather, compounds with a

prevalence of zero may be present in the air, but at levels consistently below method detection limits.

For the purposes of this report, a group of program-wide prevalent compounds was identified
for each of the compound groups listed in Section 3.0. These groups of program-wide prevalent
compounds are discussed in detail in Sections 3.2 through 3.5, and throughout the remaining chapters of
this report. Because the UATMP does not characterize every component of air pollution, many
compounds known to be prevalent in urban air (e.g., 0ozone and nitrous oxides) are not considered in
this report. Readers should be careful not to confuse the most prevalent compounds program-wide

identified by the 1999-2000 UATMP with the most prevalent compounds in urban air pollution.

Program-wide prevalent compounds were identified using two statistical parameters: the count of
the number of nondetects (ND); and the percent contribution of their mass concentrations. If a
compound was detected in at least 75 percent of all the samples, and if the compound contributed to at
least 90 percent of the mass concentration within a compound group, then that compound was
considered “program-wide prevalent”. Twenty-one compounds met both of these criteria

(7 halogenated hydrocarbons, 6 hydrocarbons, 5 polar compounds, and 3 carbonyl compounds).

While the prevalence of VOCs and carbonyls in ambient air varied significantly from compound
to compound and from monitoring location to monitoring location, the majority of VOC and carbonyl
compounds were present at a prevalence greater than 75 percent at most of the monitoring locations.
To simplify data presentation and interpretation, for the purposes of this report, program-wide prevalent
compounds were identified within each compound group (hydrocarbons, halogenated hydrocarbons,
polar compounds, and carbonyl compounds). The analyses and interpretations throughout this report
focus primarily on these most program-wide prevalent compounds. For the 1999-2000 UATMP, the

program-wide prevalent VOC are:

. HYDROCARBONS

. Acetylene
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. Benzene

. m-,p-xylene

. o-xylene

. Propylene

. Toluene
. HALOGENATED HYDROCARBONS

. Carbon Tetrachloride

. Chloromethane

. Dichlorodifluoromethane

. Methylene Chloride

. Tetrachloroethylene

. Trichlorofluoromethane

. Trichlorotrifluoroethane
? POLAR COMPOUNDS

. Acetonitrile

. Acrylonitrile

. Methyl Ethyl Ketone

. Methyl Isobutyl Ketone

. Methyl tert-Butyl Ether
? CARBONYL COMPOUNDS

. Acetaldehyde

. Acetone

. Formaldehyde

Because these compounds were consistently present at detectable levels, the UATMP
monitoring data characterize ambient levels for these compounds much more accurately than they

characterize ambient levels for the VOCs and carbonyls with lower prevalence. Further, the high
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prevalence allows for a meaningful statistical analysis of data correlations and a thorough review of

spatial variations and temporal variations in ambient air quality.

Readers interested in examining data trends for the less program-wide prevalent compounds
more closely should refer to the summary tables in Appendices F through I, and the raw monitoring data
in Appendices J through M. However, the reader should note the limitations posed by data sets with

many nondetect observations.

Figures 3-1 through 3-4 illustrate how central tendency concentrations for the program-wide

prevalent VOCs and carbonyls varied from one monitoring location to the next.

3.1.5 Pearson Correlations
This report uses Pearson correlation coefficients to measure the degree of correlation between
two variables. By definition, Pearson correlation coefficients always lie between -1 and +1. Three

qualification statements may be made:

. A correlation coefficient of -1 indicates a perfectly “negative” relationship, indicating that
increases in the magnitude of one variable are associated with proportionate decreases in the

magnitude of the other variable, and vice versa;

. A correlation coefficient of +1 indicates a perfectly “positive” relationship, indicating that the

magnitudes of two variables both increase and both decrease proportionately.

? Data that are completely uncorrelated have Pearson correlation coefficients of zero.

Therefore, the sign (positive or negative) and magnitude of the Pearson correlation coefficient indicate

the direction and strength, respectively, of data correlations.

When calculating correlations among the UATMP data, several measures were taken to identify

spurious correlations and to avoid introducing bias to the correlations:
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3.2

The statistical significance of the Pearson correlation coefficients was evaluated using a standard
t-test—a test commonly used for this purpose (Harnett, 1982). In this report, Pearson
correlation coefficients were tested for statistical significance using the 5 percent level of
significance. Whenever possible, a 95 percent confidence interval was calculated around the
estimated correlation coefficient. If zero did not fall within the interval, the coefficient was

considered statistically significantly different from zero.

Data correlations were calculated only for the most program-wide prevalent compounds listed in
this report. Because the UATMP monitoring data are least precise for compounds having many
nondetect observations (see Section 12), eliminating the less program-wide prevalent compounds

improves the correlation analysis.

Correlations were calculated from the processed UATMP monitoring database in which each
compound has just one numerical concentration for each successful sampling date. Nondetect
observations, duplicate sampling events, and replicate laboratory analyses were all replaced with
appropriate surrogate values. With these data quality measures, data analysts ensured that the

calculated correlations characterize actual trends in the UATMP air monitoring data.

Data Interpretation: Hydrocarbons

Hydrocarbons are organic compounds that contain only carbon and hydrogen. The

hydrocarbons are derived mostly from crude petroleum and also from coal tar and plant sources and are

classified according to the arrangement of the atoms, as alicyclic, aliphatic, and aromatic. Hydrocarbons

are of prime economic importance because they encompass the constituents of the major fossil fuels,

petroleum and natural gas, as well as plastics, waxes, and oils. In urban air pollution, these

components--along with oxides of nitrogen (NO,) and sunlight--contribute to the formation of

tropospheric ozone.

As stated above, hydrocarbons in the atmosphere originate from natural sources and from

various anthropogenic sources, such as combustion of fuel and biomass, petroleum refining,

petrochemical manufacturing, solvent use, and gas and oil production and use. Studies have shown that

emissions from different anthropogenic sources vary significantly from location to location. For example,
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on a nationwide basis, EPA estimates that 50 percent of anthropogenic nonmethane volatile organic
compound releases in 1996 came from industrial processes, 42 percent from transportation, 6 percent
from fuel combustion, and the rest from other sources (USEPA, 1997). In urban areas, however, the
estimated contributions of different source categories differ from these national averages. For instance, a
1987 study in the Los Angeles area estimated that 49 percent of nonmethane hydrocarbon emissions
come from vehicle exhaust, 11 percent from liquid gasoline, 10 percent from gasoline vapor, and 30
percent from sources other than motor vehicles (Fujita et al., 1994). These figures suggest that motor

vehicles may play a greater role in hydrocarbon emissions in urban areas than national statistics indicate.

As noted in Section 2, the sampling and analytical methods used in the 1999-2000 UATMP
measure concentrations of 12 hydrocarbons, all of which have fewer than ten carbon atoms. These 12
hydrocarbons tend to be gases or volatile liquids under standard atmospheric conditions and are
commonly referred to as VOC. The discussions in this section center on the general trends observed for
six program-wide prevalent hydrocarbons and consider hydrocarbon concentrations quantified at the 15

monitoring locations, with respect to:

. Correlations between concentrations of the program-wide prevalent hydrocarbons and
concentrations of other compounds measured at the same time at the same monitoring location;

. Correlations between concentrations of the program-wide prevalent hydrocarbons and
temperature;
. Correlations between concentrations of the program-wide prevalent hydrocarbons and other

meteorological parameters.
. Spatial variations in hydrocarbon concentrations measured during the 1999-2000 UATMP;

. Relationship between spatial variations in hydrocarbon concentrations measured during the
1999-2000 UATMP and estimates of motor vehicle emissions; and

. Relationship between spatial variations in hydrocarbon concentrations measured during the
1999-2000 UATMP and estimates of industrial emissions.

3.2.1 Correlations Between Concentrations of Different Compounds

From the ambient air monitoring data collected for each sampling event at each site, Pearson

correlation coefficients were calculated to compare concentrations of the program-wide prevalent
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compounds from the four groups of chemicals studied in the 1999-2000 UATMP. The following

discussion summarizes the calculated correlations.

3.2.1.1 Correlations Between Halogenated Hydrocarbons and Hydrocarbons
Figure 3-5 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent halogenated hydrocarbons and program-wide

prevalent hydrocarbons.

As the distribution of Pearson correlation coefficients in Figure 3-5 shows, ambient air
concentrations of the program-wide prevalent halogenated hydrocarbons measured during the 1999-
2000 UATMP were moderate to strongly correlated with ambient air concentrations of the program-
wide prevalent hydrocarbons. Approximately 33 percent of the correlation coefficients were greater
than +0.50, indicating a moderate positive to strong correlation. Nearly 33 percent of the correlation
coefficients were between 0 and +0.25, indicating very weak or no correlation. However, the average
correlation is statistically significant (0.404 + 0.173) across the 15 sites. These moderate to strong
correlations generally suggest that the factors that most strongly affect levels of halogenated
hydrocarbons in ambient air are similar to the factors that affect ambient air concentrations of

hydrocarbons.

3.2.1.2 Correlations Between Hydrocarbons and Polar Compounds
Figure 3-5 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent hydrocarbons and program-wide prevalent polar

compounds.

As the distribution of Pearson correlation coefficients in Figure 3-5 shows, ambient air
concentrations of the program-wide prevalent hydrocarbons measured during the 1999-2000 UATMP
were all positively correlated with ambient air concentrations of the program-wide prevalent polar
compounds. Approximately 40 percent of the correlation coefficients were greater than +0.50,
indicating a moderately strong positive correlation. Nearly 27 percent of the correlation coefficients
were between 0 and +0.25, indicating very weak or no correlation. However, the average correlation

was statistically significant across the 15 sites (0.466 + 0.131). These moderately strong correlations
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again suggest that the factors that most strongly affect levels of hydrocarbons in ambient air are similar to

the factors that affect ambient air concentrations of polar compounds.

3.2.1.3 Correlations Between Carbonyls and Hydrocarbons
Figure 3-5 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent carbonyls and program-wide prevalent

hydrocarbons.

The distribution of Pearson correlation coefficients in Figure 3-5 shows that ambient air
concentrations of the program-wide prevalent hydrocarbons measured during the 1999-2000 UATMP
were weakly correlated with ambient air concentrations of the program-wide prevalent carbonyls.
Approximately 25 percent of the correlation coefficients were greater than +0.50, indicating a
moderately strong positive correlation. Another 25 percent of the correlation coefficients were between
-0.25 and +0.25, indicating very weak or no correlation. The average correlation was, however,
statistically significant across the 15 sites (0.378 = 0.156). These weaker correlations generally suggest
that the factors that most strongly affect levels of hydrocarbons in ambient air are from the factors that

affect ambient air concentrations of carbonyl compounds.

3.2.2 Correlations Between Concentrations and Temperature

3.2.2.1 Temperature

According to Table 3-5, the program-wide prevalent hydrocarbons generally had negative
correlations with maximum, minimum, and average temperature across the majority of the 15 sites. This
type of correlation would suggest that increasing temperature would relate to decreasing measured
concentration of hydrocarbons. The DMIA site had the strongest negative correlation of hydrocarbon
concentration for all three temperature parameters (-0.809, -0.768, and -0.799, respectively). The
strongest positive correlations of hydrocarbon concentration with these meteorological parameters
occurred at the MUIA site (0.778, 0.933, and 0.532, respectively). Although the number of samples is
relatively few compared to the other sites, it is interesting to note that these two lowa sites are within

150 miles, yet have opposite trends.
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Seasonal changes in daily average temperature are much greater at the monitoring locations
in the north than at the monitoring locations in the south. These differing magnitudes of
seasonal changes in temperature are important to consider when interpreting correlations
between ambient air monitoring data and daily average temperature.

Statistical significance of the correlations between the temperature parameters and the measured
hydrocarbon concentrations at the 95 percent confidence interval was also calculated for all of the sites.
As Table 3-5 shows, none of these correlations were statistically significant with ambient hydrocarbon

concentrations.

3.2.2.2 Wind and Sea Level Pressure Information

According to Table 3-5, the program-wide prevalent hydrocarbons had a significantly negative
correlation across all 15 sites (-0.315 = 0.161) with wind speed. As the wind speed increases, the
hydrocarbon concentrations tend to decrease. This observation suggests that stagnant, slow-moving air
correlates with higher hydrocarbon concentrations. The strongest negative correlation of hydrocarbon
concentration with the wind speed was found at the MUIA site (-0.834) while the BUND site had the

strongest positive correlation with the wind speed (0.229).

Correlations with sea level pressure and hydrocarbon concentrations were also calculated, but

there was no statistical significance to the relationship between the two parameters (0.142 £ 0.179).

3.2.2.3 Dew Point Temperature and Visibility

According to Table 3-5, the program-wide prevalent hydrocarbons had a negative correlation
with the dew point temperature. The strongest negative correlation occurred at the Des Moines, IA, site
(-0.779). The strongest positive correlation of hydrocarbon concentration with dew point temperature
occurred at the MUIA site (0.593). Visibility also had a negative correlation with the program-wide
prevalent hydrocarbons (-0.100 & 0.184). The strongest negative correlation occurred at the DAIA site
(-0.775), while the highest positive correlation occurred at the CLIA site (0.632).

3-11



Statistical significance of the correlation between the dew point temperature and visibility with the
measured hydrocarbon concentrations at the 95 percent confidence interval was also calculated across
all 15 sites. As Table 3-5 shows, neither visibility parameter or dew point temperature was statistically
significant, suggesting that these parameters have more of a localized affect on ambient concentrations of

hydrocarbons.

3.2.3 Spatial Variations

To provide a sense of how overall levels of hydrocarbons varied among the UATMP monitoring
locations, Figure 3-6 compares the geometric means of the sums of the program-wide prevalent
hydrocarbon concentrations for each monitoring location. These data are provided for comparison
purposes only and should not be confused with concentrations of total nonmethane organic compounds,

which is another common air quality measurement.

Figure 3-6 clearly indicates that levels of the program-wide prevalent hydrocarbons at DECO
were higher than the levels measured at any of the other monitoring stations. The figure also indicates

that levels of the most program-wide prevalent hydrocarbons were lowest at BUND.

3.2.4 The Impact of Motor Vehicle Emissions on Spatial Variations

Motor vehicles significantly contribute to air pollution in urban environments. Pollutants found in
motor vehicle exhaust generally result from incomplete combustion of vehicle fuels. Although modern
vehicles and, more recently, vehicle fuels have been engineered to minimize air emissions, all motor
vehicles with internal combustion engines emit a wide range of chemical pollutants. The magnitude of
these emissions in urban areas primarily depends on the volume of traffic, while the chemical profile of
these emissions depends more on vehicle design and fuel content. This report uses two parameters to

evaluate the impact of motor vehicle emissions on ambient air quality:

. Car ownership data; and

. Motor vehicle emissions profiles.
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3.2.4.1 Car Ownership Data
As an indicator of motor vehicle emissions near the UATMP monitoring locations, Table 3-6
presents estimates of the number of cars owned by residents within 10 miles of each monitoring location.

The total number of cars owned within a 10-mile radius was estimated based on a ratio of 0.74 cars per

person (U.S. population of 275,000,000 and total number of cars in U.S. of 203,500,000).

For purposes of comparison, both car ownership data and the observed levels of total program-
wide prevalent hydrocarbons are presented in Table 3-6, ranked in descending order. The data in the
table indicate a positive linear correlation between car ownership data and ambient air concentrations of
hydrocarbons. However, readers should keep in mind other factors that might impact the reliability of

car ownership data as an indicator of ambient air monitoring data results:

. Estimates of higher car ownership within a 10-mile radius do not necessarily imply increased
motor vehicle use in the immediate vicinity of a monitoring location. Conversely, sparsely
populated regions often contain heavily traveled roadways.

. Emissions sources in the area other than motor vehicles may significantly affect levels of
hydrocarbons in the ambient air.

3.2.4.2 Motor Vehicles Emissions Profiles

The magnitude of emissions from motor vehicles generally depends on the volume of traffic in
urban areas, but the composition of these emissions depends more on vehicle design. Because the
distribution of vehicle design (i.e., the relative number of cars of different styles) is probably quite similar
from one urban area to the next, the composition of air pollution resulting from motor vehicle emissions is
not expected to exhibit significant spatial variations. In support of this hypothesis, previous air
monitoring studies have observed relatively constant compositions of ambient air samples collected along
heavily traveled urban roadways (Conner et al., 1995). Roadside studies have found particularly
consistent proportions of four hydrocarbons (benzene, toluene, ethylbenzene, and the xylene isomers -

the “BTEX” compounds) both in motor vehicle exhaust and in ambient air near roadways.

To examine the impact of motor vehicle emissions on air quality at the 1999-2000 UATMP

monitoring sites, Figure 3-7 compares concentration ratios for the BTEX compounds measured during
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the 1999-2000 UATMP to the ratios reported in a roadside study (Conner et al., 1995). This
comparison provides a qualitative depiction of how greatly motor vehicle emissions affect air quality at
the UATMP monitoring locations: the more similar the concentration ratios at a particular monitoring
location are to those of the roadside study, the more likely that motor vehicle emissions impact ambient

levels of hydrocarbons at that location.

As Figure 3-7 shows, the concentration ratios for BTEX compounds measured at every
UATMP monitoring station bear some resemblance to the ratios reported in the roadside study. The
BTEX ratio for the DECO monitoring location is most similar to the roadside study profile. For all
monitoring locations the toluene:ethylbenzene ratio is clearly the largest value of the four ratios and the
xylene:ethylbenzene ratio is clearly the smallest value of the ratios. This observation suggests, though
certainly does not prove, that emissions from motor vehicles significantly affect levels of hydrocarbons in

urban ambient air.

3.2.4.3 The Impact of Industrial Emissions on Spatial Variations

For purposes of comparison, Table 3-6 summarizes emissions data for each monitoring location,
and ranks each data set with the highest value assigned the rank of one. (Readers may also want to
refer to the monitoring location maps in Section 2 for a visual representation of industrial facilities.) For

each monitoring location, Table 3-6 includes:

. The geometric mean of the sum of the program-wide prevalent hydrocarbon concentrations for
each sampling event.

. The sum of emissions of 5 of the 6 program-wide prevalent hydrocarbons detected during the
1999-2000 UATMP reported to TRI in 1998 by facilities within 10 miles of the 1999-2000
UATMP monitoring locations. The table does not account for emissions of acetylene because
industries are not required to disclose releases of this compound to TRI.

. Total emissions reported to TRI in 1998 by facilities within 10 miles of the 1999-2000 UATMP
monitoring locations.
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As the table shows, the TRI emissions ranks for the 12 sites were not entirely consistent with the
respective rank of the total ambient air concentration of the program-wide prevalent hydrocarbons. For

mstance:

. The ELNJ monitoring site had high concentrations of program-wide prevalent hydrocarbons, high
emissions of program-wide prevalent hydrocarbons reported to TRI, and high emissions of total
hydrocarbons reported to TRI.

. Some monitoring locations (e.g., DECO, EPTX, and SLCU) had relatively high concentrations
of the program-wide prevalent hydrocarbons, but had relatively low levels of both program-wide
prevalent hydrocarbon and total industrial emissions reported to TRI.

. Other monitoring locations (e.g., CLIA, CRIA, and MUIA) had relatively low concentrations of
hydrocarbons, but had relatively high levels of emissions reported to TRI.

To examine the TRI emissions data more closely, Table 3-7 compares the reported air releases
for the individual program-wide prevalent hydrocarbons (excluding acetylene) to the corresponding
geometric mean concentrations measured during the 1999-2000 UATMP. For ease of interpretation,
Table 3-7 lists the monitoring locations in order of decreasing geometric mean concentration for each
compound. Readers should keep in mind that the concentrations of these compounds are quite low in

all cases, 0.03 to 2.44 ppbv, and conclusions regarding spatial variation should be made cautiously.

3.3 Data Interpretation: Halogenated Hydrocarbons

Halogenated hydrocarbons are organic compounds that contain carbon, hydrogen, and halogens
- the chemical group that includes chlorine, bromine, and fluorine. Most halogenated hydrocarbons are
used for industrial purposes and as solvents, though some are produced naturally (Godish, 1997). Once
emitted to the air, many volatile halogenated hydrocarbons resist photochemical breakdown and
therefore persist in the atmosphere for relatively long periods of time (Godish, 1997; Ramamoorthy and
Ramamoorthy, 1997). These compounds can cause chronic health effects as well as contribute to the
formation of tropospheric ozone. Like hydrocarbons, only the halogenated hydrocarbons with lower
molecular weights are volatile, and the sampling and analytical methods used in the 1999-2000 UATMP

measure a subset of 37 of these volatile compounds.
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The discussions in this chapter center on the general trends observed for the seven program-wide
prevalent halogenated hydrocarbons and consider halogenated hydrocarbon concentrations quantified at

the 15 monitoring locations, with respect to:

. Correlations between concentrations of the program-wide prevalent halogenated hydrocarbons
and concentrations of other compounds measured at the same time at the same monitoring
location;

. Correlations between concentrations of the program-wide prevalent halogenated hydrocarbons
and temperature;

. Correlations between concentrations of the program-wide prevalent halogenated hydrocarbons

and meteorological parameters;

? Spatial variations in halogenated hydrocarbon concentrations measured during the 1999-2000
UATMP; and
? Relationship between spatial variations in halogenated hydrocarbon concentrations measured

during the 1999-2000 UATMP and estimates of industrial emissions.

3.3.1 Correlations Between Concentrations of Different Compounds

From the ambient air monitoring data collected for each sampling event at each site, Pearson
correlation coefficients were calculated to compare concentrations of the program-wide prevalent
compounds from the four groups of chemicals studied in the 1999-2000 UATMP (i.e., hydrocarbons,
halogenated hydrocarbons, polar compounds, and carbonyl compounds). The following discussion

summarizes the calculated correlations.

3.3.1.1 Correlations Between Halogenated Hydrocarbons and Hydrocarbons
Figure 3-8 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent halogenated hydrocarbons and program-wide

prevalent hydrocarbons.

As the distribution of Pearson correlation coefficients in Figure 3-7 shows, ambient air
concentrations of the program-wide prevalent halogenated hydrocarbons measured during the 1999-

2000 UATMP were moderately correlated with ambient air concentrations of the program-wide
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prevalent hydrocarbons. Approximately 33 percent of the correlation coefficients were greater than
+0.50, indicating a moderate positive to strong correlation. Another 33 percent of the correlation
coefficients were between -0.25 and +0.25, indicating very weak or no correlation. However, the
average correlation is statistically significant (0.404 + 0.173) across the 15 sites. These weak
correlations generally suggest that the factors that most strongly affect levels of halogenated
hydrocarbons in ambient air are different from the factors that affect ambient air concentrations of

hydrocarbons.

3.3.1.2 Correlations Between Halogenated Hydrocarbons and Polar Compounds
Figure 3-8 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent halogenated hydrocarbons and program-wide

prevalent polar compounds.

As the distribution of Pearson correlation coefficients in Figure 3-7 shows, ambient air
concentrations of the program-wide prevalent halogenated hydrocarbons measured during the 1999-
2000 UATMP were weak to moderately correlated with ambient air concentrations of the program-
wide prevalent polar compounds. Across all sites, there was a statistical significance in the correlations
(0.316 £ 0.200). Although 40 percent of the correlation coefficients were greater than +0.50, forty
percent were less than +0.25. These weak correlations generally suggest that the factors that most
strongly affect levels of halogenated hydrocarbons in ambient air are different from the factors that affect

ambient air concentrations of polar compounds.

3.3.1.3 Correlations Between Halogenated Hydrocarbons and Carbonyls
Figure 3-8 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent halogenated hydrocarbons and program-wide

prevalent carbonyl compounds.

The distribution of Pearson correlation coefficients in Figure 3-7 shows that ambient air
concentrations of the program-wide prevalent halogenated hydrocarbons measured during the 1999-

2000 UATMP were very weakly correlated with ambient air concentrations of the program-wide
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prevalent carbonyl compounds. Across all 15 sites, there was a statistical significance in the correlations
(0.179 £ 0.122). However, less than 10 percent of the correlation coefficients were greater than +0.50.
Seventy-five percent of the correlation coefficients were between -0.25 and +0.25, indicating very weak
or no correlation. These weak correlations generally suggest that the factors that most strongly affect
levels of halogenated hydrocarbons in ambient air are different from the factors that affect ambient air

concentrations of carbonyls.

3.3.2 Correlations Between Concentrations and Temperature

3.3.2.1 Temperature

According to Table 3-8, the program-wide prevalent halogenated hydrocarbons had very weak
negative correlations with the maximum, minimum, and average temperature across all fifteen sites. This
observation would suggest that temperature does not relate well to measured concentration of
halogenated hydrocarbons. The strongest positive correlations of halogenated hydrocarbon
concentration with maximum temperature occurred at the EPTX site, the minimum and average
temperature had strongest correlations at the MUIA site (0.403, 0.412, and 0.406, respectively). The
DMIA site had the strongest negative correlation of halogenated hydrocarbon concentration with the

three temperature parameters (-0.730, -0.835, and -0.811, respectively).

Statistical significance of the correlation between the temperature parameters and the measured
halogenated hydrocarbon concentrations at the 95 percent confidence interval was also calculated for

each of the sites. As Table 3-8 shows, none of these correlations were statistically significant.

3.3.2.2 Wind and Sea Level Pressure Information

According to Table 3-8, the program-wide prevalent halogenated hydrocarbons had a negative
correlation with the wind speed across the 15 sites. This observation would suggest that high wind
speeds tend to decrease the measured concentration of halogenated hydrocarbons. The correlation

between sea level pressure and the measured halogenated hydrocarbon concentration was also negative

(-0.061 £ 0.172).
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Statistical significance of the correlation between the wind speed and sea level pressure and the
measured halogenated hydrocarbon concentrations at the 95 percent confidence interval was also
calculated for each of the sites. As Table 3-8 shows, only the correlation with the wind speed was
statistically significant. This observation suggests that increasing wind speeds reduce the concentrations
of the halogenated hydrocarbons, either by dilution or by removing the compounds from the area where

the measurements are being made.

3.3.2.3 Dew Point Temperature and Visibility

According to Table 3-8, the program-wide prevalent halogenated hydrocarbons generally had
weakly negative correlations with both the dew point temperature and visibility. The strongest positive
correlation of halogenated hydrocarbon concentration with dew point temperature and visibility occurred
at the MUIA (0.473) and the CRIA (0.444) sites, respectively. The strongest negative correlations for

these two parameters occurred at the DAIA site (-0.824 and -0.886, respectively).

Statistical significance of the correlation between the dew point temperature and visibility and the
measured halogenated hydrocarbon concentrations at the 95 percent confidence interval was also
calculated for each of the sites. As Table 3-8 shows, neither of these meteorological parameters

exhibited a statistically significant correlation with the measured halogenated hydrocarbon concentration.

3.3.3 Spatial Variations

To provide a sense of how overall levels of halogenated hydrocarbons varied among the
UATMP monitoring locations, Figure 3-9, presents the geometric means of the sampling event sums of
the program-wide prevalent halogenated hydrocarbon concentrations for each monitoring location.
Unlike the concentration range seen for the hydrocarbons, little variation (except for PLOR and FAND)
is demonstrated for the concentrations and no strong trend is exhibited in geometric means data
presented in Figure 3-9. In addition, the geometric means for the halogenated compounds are
considerably lower at all locations in comparison to the geometric means for hydrocarbons and carbonyl

compounds.
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1t is important to interpret the spatial variations described throughout this document in the
proper context. These analyses compare and contrast ambient air quality measured at
specific locations within urban environments. Because ambient air quality can vary
significantly within urban environments, even over short distances, it is probable that
ambient air concentrations throughout a city may differ significantly from those measured at
the specific UATMP monitoring stations.

3.3.4 The Impact of Motor Vehicle Emissions on Spatial Variations
Motor vehicles emit significantly greater quantities of hydrocarbons than halogenated
hydrocarbons. As a result, motor vehicle emissions generally do not correlate well with airborne levels

of halogenated hydrocarbons.

For purposes of comparison, both car ownership data and the observed levels of total program-
wide prevalent halogenated hydrocarbons are presented in Table 3-9. The data in this table do not
show a relationship between car ownership as an indicator of motor vehicle emissions and

concentrations of halogenated hydrocarbons in ambient air.

3.3.5 The Impact of Industrial Emissions on Spatial Variations

For purposes of comparison, Table 3-9 summarizes emissions data for each monitoring location
and ranks each data set with the highest value assigned the rank of one. (Readers may also want to
refer to the monitoring location maps in Section 2 for a visual representation of industrial facilities.) For

each monitoring location, Table 3-9 includes:

? The geometric mean of the sum of the program-wide prevalent halogenated hydrocarbon
concentrations for each sampling event;

? The sum of emissions of the 7 program-wide prevalent halogenated hydrocarbons detected
during the 1999-2000 UATMP reported to TRI in 1998 by facilities within 10 miles of the 1999-
2000 UATMP monitoring locations; and

? Total emissions reported to TRI in 1998 by facilities within 10 miles of the 1999-2000 UATMP
monitoring locations.
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As the table shows, the TRI emissions ranks for the 15 sites were not consistent with the
respective ranks of the total ambient air concentrations of the program-wide prevalent halogenated

hydrocarbons. A unique trend in the data presented in Table 3-9 includes:

? Six of the fifteen sites reported zero emissions in the TRI. Two of these sites (EPTX and Cedar
Rapids, IA) ranked third and fourth in the concentration average.

To examine the TRI emissions data more closely, Table 3-10 compares the reported air releases
for the individual program-wide prevalent hydrocarbons (excluding carbon tetrachloride,
trichlorofluoromethane, and trichlorotrifluoroethane) to the corresponding geometric mean
concentrations measured during the 1999-2000 UATMP. For ease of interpretation, Table 3-10 lists
the monitoring locations in order of decreasing geometric mean concentration for each compound. In
general, the data in Table 3-10 indicate that industrial emissions are not a dominating factor influencing
levels of halogenated hydrocarbons in ambient air. Readers should keep in mind that the concentrations
of these compounds are quite low in most cases, generally less than 1 ppbv, and conclusions regarding

spatial variation should be made cautiously.

There does not appear to be any noticeable correlation with the industrial emissions and the
concentrations of pollutant detected at the monitoring sites. In each case, the site with the highest
reported concentration is not the site with the highest reported industrial emissions. Many of the sites

reported zero emissions for these halogenated hydrocarbons.

3.4 Data Interpretation: Polar Compounds

Polar compounds (i.e., oxygenated compounds such as methyl zerz-butyl ether, methyl ethyl
ketone, etc.) were added to the UATMP analyte list that included the volatile halogenated hydrocarbons
and selected hydrocarbons because of the nation-wide use of these types of compounds as gasoline
additives and the toxicity of these gasoline additives. Because of the prevalence of compounds
characteristic of motor vehicle emissions, any compounds used as gasoline additives would be expected
to be correspondingly prevalent. Other polar compounds such as acetonitrile were added to the analyte

list because the compounds were observed at high concentrations at one or more monitoring sites.
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The discussions in this section center on the general trends observed for the three program-wide
prevalent polar compounds and consider polar compound concentrations quantified at the 15 monitoring

locations, with respect to:

. Correlations between concentrations of the program-wide prevalent polar compounds and
concentrations of other compounds measured at the same time at the same monitoring location;

. Correlations between concentrations of the program-wide prevalent polar compounds and
temperature;
. Correlations between concentrations of the program-wide prevalent polar compounds and

meteorological parameters.

. Spatial variations in polar compound concentrations measured during the 1999-2000 UATMP;
and
. Relationship between spatial variations in polar compound concentrations measured during the

1999-2000 UATMP and estimates based on the estimation of industrial emissions.

3.4.1 Correlations Between Concentrations of Different Compounds

From the ambient air monitoring data collected for each sampling event at each site, Pearson
correlation coefficients were calculated to compare concentrations of the program-wide prevalent
compounds from the four groups of chemicals studied in the 1999-2000 UATMP (i.e., hydrocarbons,
halogenated hydrocarbons, polar compounds, and carbonyl compounds). The following discussion

summarizes the calculated correlations.

3.4.1.1 Correlations Between Hydrocarbons and Polar Compounds
Figure 3-10 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent hydrocarbons and program-wide prevalent polar

compounds.

As the distribution of Pearson correlation coefficients in Figure 3-10 shows, ambient air
concentrations of the program-wide prevalent hydrocarbons measured during the 1999-2000 UATMP
were positively correlated with ambient air concentrations of the program-wide prevalent polar

compounds. Forty percent of the correlation coefficients were greater than +0.50, indicating a strong to
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moderate positive correlation. Nearly 27 percent of the correlation coefficients were between 0 and
+0.25, indicating very weak or no correlation. However, the average correlation was statistically
significant across the 15 sites (0.466 + 0.131). These moderately strong correlations generally suggest
that the factors that most strongly affect levels of hydrocarbons in ambient air are similar from the factors

that affect ambient air concentrations of polar compounds.

3.4.1.2 Correlations Between Halogenated Hydrocarbons and Polar Compounds
Figure 3-10 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent halogenated hydrocarbons and program-wide

prevalent polar compounds.

As the distribution of Pearson correlation coefficients in Figure 3-10 shows, ambient air
concentrations of the program-wide prevalent halogenated hydrocarbons measured during the
1999-2000 UATMP were weak to moderately correlated with ambient air concentrations of the
program-wide prevalent polar compounds. Across all 15 sites, there was a statistical significance in the
correlations (0.316 + 0.200). Although 40 percent of the correlation coefficients were greater than
+0.50, forty percent were less than +0.25. These weak correlations generally suggest that the factors
that most strongly affect levels of halogenated hydrocarbons in ambient air are different from the factors

that affect ambient air concentrations of polar compounds.

3.4.1.3 Correlations Between Carbonyl Compounds and Polar Compounds
Figure 3-10 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for pairs of the program-wide prevalent polar compounds and program-wide

prevalent carbonyl compounds.

The distribution of Pearson correlation coefficients in Figure 3-10 indicates a very weak
correlation between ambient air concentrations of the program-wide prevalent carbonyl compounds
measured during the 1999-2000 UATMP and those of program-wide prevalent polar compounds.
Over 66 percent of the correlation coefficients were between -0.25 and +0.25, indicating a weak

correlation. Nearly 25 percent of the correlation coefficients were greater than +0.50.
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3.4.2 Correlations Between Concentrations and Temperature

3.4.2.1 Temperature

According to Table 3-11, the program-wide prevalent polar compounds had a negative
correlation for maximum, minimum, and average temperature across all 15 sites. The strongest positive
correlations of polar compound concentrations with maximum, minimum, and average temperature
occurred at the FAND site (0.418, 0.412, and 0.436, respectively). The DAIA site had the strongest
negative correlation of polar compound concentration with all three temperature parameters (-0.837, -

0.839, and -0.845, respectively).

Statistical significance of the correlation between the temperature parameters and the measured
polar compound concentrations at the 95 percent confidence interval was also calculated for each of the

sites. As Table 3-11 shows, none of these correlations were statistically significant.

3.4.2.2 Wind and Sea Level Pressure Information

According to Table 3-11, the program-wide prevalent polar compounds had negative
correlations with the wind speed across the 15 sites. The strongest positive correlation of polar
hydrocarbon concentration with the wind speed occurred at the SFSD site (+0.411) while the CLIA

site had the strongest negative correlation with the wind speed (-0.763).

The correlation between sea level pressure and polar compound concentrations was positive
across the 15 sites. The DMIA site had the strongest negative correlation
(-0.763), while the DAIA site had the strongest positive correlation (0.921).

Statistical significance of the correlation between the wind speed and sea level pressure with the
measured polar compound concentrations at the 95 percent confidence interval was also calculated

across the 15 sites. As Table 3-11 shows, neither of these correlations was statistically significant.

3.4.2.3 Dew Point Temperature and Visibility
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According to Table 3-11, the program-wide prevalent polar compounds had a negative
correlation with the dew point temperature. The strongest positive correlation of polar compound
concentrations with the dew point temperature occurred at the FAND site (0.446), while the strongest

negative correlation for this parameter occurred at the DAIA site (-0.769).

Visibility showed a very weak negative correlation with the polar compound concentrations
across the 15 sites. The strongest negative correlation occurred at the DAIA site (-0.869), while the

highest positive correlation occurred at the FAND site (0.446).

Statistical significance of the correlation between the dew point temperature and the visibility with
the measured polar compound concentrations at the 95 percent confidence interval was also calculated

across the 15 sites. As Table 3-11 shows, neither of the correlations was statistically significant.

3.4.3 Spatial Variations

To provide a sense of how overall levels of polar compounds varied among the UATMP
monitoring locations, Figure 3-11 presents the geometric means of the sampling event sums for the polar
compound concentrations at each monitoring location. Little variation is demonstrated for the
concentrations and no strong trend is exhibited in geometric means data presented in Figure 3-11. The
geometric means for the polar compounds are considerably lower at all locations in comparison to the

geometric means for hydrocarbons and carbonyl compounds.

3.4.4 The Impact of Motor Vehicle Emissions on Spatial Variations

For purposes of comparison, both car ownership data and the observed levels of total program-
wide prevalent polar compounds are presented in Table 3-12. The data in this table do not indicate a
possible correlation between car ownership as an indicator of motor vehicle emissions and

concentrations of polar compounds in ambient air. Some interesting characteristics were also seen:

. Concentrations of program-wide prevalent polar compounds were high at ELNJ (rank #3); this
site had the highest total number of cars.

. Concentrations of program-wide prevalent polar compounds were highest at the BUND
monitoring site, also the site with the lowest total number of cars.
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. Concentrations of program-wide prevalent polar compounds were lowest at the DAIA
monitoring site, the site with the eighth highest total number of cars.

3.4.5 The Impact of Industrial Emissions on Spatial Variations

For purposes of comparison, Table 3-12 summarizes emissions data for each monitoring
location, and ranks each data set with the highest value assigned the rank of one. (Readers may also
want to refer to the monitoring location maps in Section 2 for a visual representation of industrial

facilities.) For each monitoring location, Table 3-12 includes:

. The geometric mean of the sum of the program-wide prevalent polar compound concentrations
for each sampling event.

. The sum of emissions for all 5 of the program-wide prevalent polar compounds detected during
the 1999-2000 UATMP, as reported to TRI in 1998 by facilities within 10 miles of the 1999-
2000 UATMP monitoring locations.

. Total emissions reported to TRI in 1998 by facilities within 10 miles of the 1999-2000 UATMP
monitoring locations.

As the table shows, the TRI emissions ranks for the 15 sites were inconsistent with the respective
rank of the total ambient air concentration of the program-wide prevalent polar compounds. For

instance:
. The BUND monitoring site reported the highest concentrations of program-wide prevalent polar
compounds but zero industrial emissions of program-wide prevalent polar compounds.

. The A2TX monitoring site had the second highest concentration and emissions.

To examine the TRI emissions data more closely, Table 3-13 compares the reported air releases for the
five prevalent polar compounds to the corresponding geometric mean concentrations measured during
the 1999-2000 UATMP. For ease of interpretation, Table 3-13 lists the monitoring locations in order

of decreasing geometric mean concentration for each compound. Some interesting notes:
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. Acetonitrile emissions are reported only at the ELNJ monitoring site. Concentrations at the 15
monitoring site ranged from 0.13 ppbv to 0.31 ppbv.

. While industrial emissions of MEK reported for the BUND monitoring site are zero, the
measured concentration is the highest.

3.5 Data Interpretation: Carbonyl Compounds

Carbonyl compounds are organic compounds characterized by their composition of carbon,
hydrogen, and oxygen, and by the presence of at least one carbon-oxygen double bond. Several
different factors are known to affect ambient air concentrations of carbonyl compounds, but most

notably:

. Combustion sources, motor vehicles, and various industrial processes that emit carbonyl
compounds directly to the atmosphere;

. Photochemical reactions that form carbonyl compounds in the air, typically from airborne
hydrocarbons; and

. Photochemical reactions that consume carbonyl compounds from the air, generally by photolysis
or by reaction with hydroxyl radicals (Seinfeld, 1986).

As noted in Section 2, the 1999-2000 UATMP sampling and analytical methods measured
concentrations of 16 carbonyl compounds. The discussions in this chapter center on the general trends
observed for four program-wide prevalent carbonyl compounds and consider carbonyl compound
concentrations quantified at the 13 monitoring locations (FAND and SFSD did not report carbonyl

data), with respect to:

. Correlations between concentrations of the program-wide prevalent carbonyl compounds and
concentrations of other compounds measured at the same time at the same monitoring location;

. Correlations between concentrations of the program-wide prevalent carbonyl compounds and
temperature;
. Correlations between concentrations of the program-wide prevalent carbonyl compounds and

meteorological parameters;

. Spatial variations in carbonyl compound concentrations measured during the 1999-2000
UATMP;
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. Relationship between spatial variations in carbonyl compound concentrations measured during
the 1999-2000 UATMP and estimates based on estimation of motor vehicle emissions; and

. Relationship between spatial variations in carbonyl compound concentrations measured during
the 1999-2000 UATMP and estimates based on estimation of industrial emissions.

3.5.1 Correlations Between Concentrations of Different Compounds

From the ambient air monitoring data collected for each sampling event at each site, Pearson
correlation coefficients were calculated to compare concentrations of the program-wide prevalent
compounds from the four groups of chemicals studied in the 1999-2000 UATMP (i.e., hydrocarbons,
halogenated hydrocarbons, polar compounds, and carbonyl compounds). The following discussion

summarizes the calculated correlations.

3.5.1.1 Correlations Between Carbonyl Compounds and Hydrocarbons
Figure 3-12 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent hydrocarbons and program-wide prevalent carbonyl

compounds.

The distribution of Pearson correlation coefficients in Figure 3-12 shows that ambient air
concentrations of the program-wide prevalent hydrocarbons measured during the 1999-2000 UATMP
were weakly correlated with ambient air concentrations of the program-wide prevalent carbonyl
compounds. Approximately 25 percent of the correlation coefficients were greater than +0.50,
indicating a moderately strong positive correlation. Another 25 percent of the correlation coefficients
were between -0.25 and +0.25, indicating very weak or no correlation. The average correlation,
however, was statistically significant across the 13 sites (0.378 = 0.156). These weaker correlations
generally suggest that the factors that most strongly affect levels of hydrocarbons in ambient air are not
the same as or similar to the factors that affect ambient air concentrations of carbonyl compounds, or

that the program-wide prevalent hydrocarbon and carbonyl species originate from different sources.
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3.5.1.2 Correlations Between Carbonyl Compounds and Halogenated Hydrocarbons
Figure 3-12 shows the distribution of Pearson correlation coefficients calculated from the ambient

air monitoring data for the program-wide prevalent carbonyl compounds and program-wide prevalent

halogenated hydrocarbons.

The distribution of Pearson correlation coefficients in Figure 3-12 shows that ambient air
concentrations of the program-wide prevalent halogenated hydrocarbons measured during the 1999-
2000 UATMP were very weakly correlated with ambient air concentrations of the program-wide
prevalent carbonyl compounds. Across all 13 sites, there was a statistical significance in the correlations
(0.179 £ 0.122). However, less than 10 percent of the correlation coefficients were greater than
+0.50. Seventy-five percent of the correlation coefficients were between -0.25 and +0.25, indicating
very weak or no correlation. These weak correlations generally suggest that the factors that most
strongly affect levels of halogenated hydrocarbons in ambient air are different from the factors that affect

ambient air concentrations of carbonyl compounds.

3.5.1.3 Correlations Between Carbonyl Compounds and Polar Compounds
Figure 3-12 shows the distribution of Pearson correlation coefficients calculated from the ambient
air monitoring data for the program-wide prevalent carbonyl compounds and program-wide prevalent

polar compounds.

The distribution of Pearson correlation coefficients in Figure 3-12 indicates a very weak
correlation between ambient air concentrations of the program-wide prevalent carbonyl compounds
measured during the 1999-2000 UATMP and those of program-wide prevalent polar compounds.
Over 66 percent of the correlation coefficients were between -0.25 and +0.25, indicating a weak

negative correlation. Nearly 25 percent of the correlation coefficients were greater than +0.50.
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3.5.2 Correlations Between Concentrations and Meteorological Parameters

3.5.2.1 Temperature

According to Table 3-14, the program-wide prevalent carbonyl compounds had positive
correlations with maximum, minimum, and average temperature across all 13 sites. This observation
would suggest that increasing temperature would relate to increasing measured concentration of carbonyl
compounds. The strongest positive correlations of carbonyl compound concentrations with these
meteorological parameters all occurred at the DAIA site (0.632, 0.608, and 0.584, respectively). The
DMIA site had the strongest negative correlation of carbonyl compound concentrations with the
maximum and average temperature (-0.053 and -0.039), while the MUIA site had the strongest

negative correlation for minimum temperature (-0.146).

Statistical significance of the correlation between the temperature parameters and the measured
carbonyl compound concentrations at the 95 percent confidence interval was also calculated across the
13 sites. As Table 3-14 shows, all of these correlations were statistically significant, suggesting that air

temperature is a key component in the measured carbonyl compound concentrations tendency.

3.5.2.2 Wind and Sea Level Pressure Information

According to Table 3-14, the program-wide prevalent carbonyl compounds had a negative
correlation with wind speed across the 13 sites. The DAIA site had the strongest negative correlation
(-0.961). This observation would suggest that slow-moving air tends to increase the measured
concentrations of carbonyl compounds. The strongest negative correlation of carbonyl compound
concentration with the sea level pressure occurred at the CANI site (-0.267) while the A2TX site had

the strongest positive correlation (0.303).

Statistical significance of the correlation between the wind speed and sea level pressure with the
measured carbonyl compound concentrations at the 95 percent confidence interval was also calculated
for each of the sites. As Table 3-14 shows, only the correlation with wind speed was statistically
significant. This observation suggests that increasing wind speeds reduce the concentrations of the
carbonyl compounds, either by dilution or by removing the compounds from the area where the

measurements are being made.
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3.5.2.3 Dew Point Temperature and Visibility

According to Table 3-14, the program-wide prevalent carbonyl compounds generally had
positive correlations with both the dew point temperature and visibility. The strongest positive
correlation of carbonyl compound concentration with the dew point temperature and the visibility
occurred at the DAIA site (0.578) and the CLIA site (0.735). The MUIA site had the strongest
negative correlation for the dew point temperature (-0.153) while the DMIA site had the strongest

negative correlation with visibility (-0.523).

Statistical significance of the correlation between these parameters and the measured carbonyl
compound concentrations at the 95 percent confidence interval was also calculated for each of the sites.
As Table 3-14 shows, only the dew point temperature was statistically significant, which suggests that

carbonyl compound concentrations may increase with increasing moisture.

3.5.3 Spatial Variations

To provide a sense of how overall levels of carbonyl compounds varied among the UATMP
monitoring locations, Figure 3-13 presents the geometric means of the sampling event sums for the
program-wide carbonyl compound concentrations at each monitoring location. There appears to be
some variation across the sites. DECO appears to have a significantly higher geometric mean than the

other sites. All the Iowa sites had low geometric means.

3.5.4 The Impact of Motor Vehicle Emissions on Spatial Variations
Motor vehicles are thought to contribute to variations in carbonyl compound concentrations in
ambient air. This report uses car ownership data to evaluate the impact of motor vehicle emissions on

ambient air quality.

3.5.4.1 Car Ownership Data

As an indicator of motor vehicle emissions near the UATMP monitoring locations, Table 3-15
presents estimates of the number of cars owned by residents within 10 miles of each monitoring location.
For purposes of comparison, both car ownership data and the observed levels of total program-wide
prevalent carbonyl compounds are presented in Table 3-15. The data in the table indicate some

correlation between car ownership data and ambient air concentrations of carbonyl compounds:
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Four sites (CANJ, DECO, PLOR, and SLCU) rank in the top five of measured concentration of
prevalent compounds and number of cars owned.

The BUND and Iowa sites (CLIA, CRIA, DAIA, DMIA, and MUIA) reported low
concentrations of program-wide prevalent carbonyl compounds and low numbers of cars within
10 miles of the sites.

Readers should keep in mind other factors that might impact the reliability of car ownership data as an

indicator of ambient air monitoring data results:

Higher car ownership within a 10-mile radius does not necessarily imply increased motor vehicle
use in the immediate vicinity of a monitoring location. Conversely, sparsely populated regions
often contain heavily traveled roadways.

Emissions sources in the area other than motor vehicles may significantly affect levels of carbonyl

compounds in the ambient air.

3.5.5 The Impact of Industrial Emissions on Spatial Variations

For purposes of comparison, Table 3-15 summarizes emissions data for each monitoring location

and ranks each data set with the highest value assigned the rank of one. For each monitoring location,

Table 3-15 includes:

The geometric mean of the sum of the program-wide prevalent carbonyl compound
concentrations for each sampling event.

The sum of emissions of 2 of the 3 program-wide prevalent carbonyl compounds detected during
the 1999-2000 UATMP (acetaldehyde and formaldehyde) as reported to TRI in 1998 by
facilities within 10 miles of the 1999-2000 UATMP monitoring locations. The table does not
account for emissions of acetone because industries are not required to disclose releases of these
compounds to TRI.

Total emissions reported to TRI in 1998 by facilities within 10 miles of the 1999-2000 UATMP
monitoring locations.

As the table shows, the TRI emissions ranks for the 13 sites were not consistent with the

respective rank of the total ambient air concentration of the program-wide prevalent carbonyl

compounds. It should be noted that 9 of the 13 monitoring sites did not report any industrial emissions

of program-wide prevalent carbonyl compounds. To examine the TRI emissions data more closely,
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Table 3-16 compares the reported air releases for the individual program-wide prevalent carbonyl
compounds (excluding acetone) to the corresponding geometric mean concentrations measured during
the 1999-2000 UATMP. The weakness of the relationship between ambient air concentrations and

industrial emissions is illustrated by the following:

. DECO and CANJ reported the highest concentrations of the program-wide prevalent carbonyl
compounds, but had moderate levels of total industrial emissions reported to TRI and no
industrial emissions of program-wide prevalent carbonyl compounds.

To examine the TRI emissions data more closely, Table 3-16 compares the reported air releases
for the individual program-wide prevalent carbonyl compounds (excluding acetone) to the
corresponding geometric mean concentrations measured during the 1999-2000 UATMP. Many sites
did not report TRI emissions. No clear relationship between industrial emissions and ambient air

concentrations of carbonyl compounds is demonstrated by the data presented in Table 3-16.
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Figure 3-1. Concentrations of the Program-wide Prevalent Hydrocarbons by Site
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Figure 3-1. (Continued)
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Figure 3-2. Concentrations of the Program-wide Prevalent Halogenated Hydrocarbons by Site
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Figure 3-2. (Continued)
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Figure 3-3. Concentrations of the Program-wide Prevalent Polar Hydrocarbons by Site
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Figure 3-3. (Continued)
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Figure 3-4. Concentrations of the Program-wide Prevalent Carbonyl Compounds by Site
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Figure 3-5. Distribution of Pearson Correlation Coefficients
Between Hydrocarbons and Other Compound Groups
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Figure 3-6. Geometric Mean of the Sums of the Program-wide Prevalent
Hydrocarbon Concentrations for each Monitoring Location
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Figure 3-7. Comparison of Concentration Ratios for BTEX Compounds versus Roadside Study (Conner et al., 1995)
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Figure 3-7. (Continued)
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Figure 3-7. (Continued)
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Figure 3-8. Distribution of Pearson Correlation Coefficients
Between Halogenated Hydrocarbons and Other Compound Groups
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Figure 3-9. Geometric Mean of the Sums of the Program-wide Prevalent
Halogenated Hydrocarbon Concentrations for each Monitoring Location
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Figu

re 3-10. Distribution of Pearson Correlation Coefficients

Between Polar Compounds and Other Compound Groups
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Figure 3-11. Geometric Mean of the Sums of the Program-wide Prevalent Polar Compound

Concenirations for each Monitoring Location
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Figure 3-12. Distribution of Pearson Correlation Coefficients
Between Carbonyl Compounds and Other Compound Groups
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Figure 3-13. Geometric Mean of the Sums of the Program-wide Prevalent Carbonyl Compound
Concentrations for each Monitoring Location
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Table 3-1. Sampling Detect Summaries of the VOC Concentrations

Samples Number of Stations
with
Conc. Concentration Concentration Concentration Concentration
Chemical! >DIL2 <1 ppbv ?1 but <5 ppbv ? 5 but <10 ppbv ?10 ppbv

Hydrocarbons

Acetylene 387 1 6 5 3
Benzene 389 6 9 0 0
1,3-Butadiene 152 15 0 0 0
Ethylbenzene 380 10 5 0 0
n-Octane 220 13 2 0 0
Propylene 389 6 6 3 0
Styrene 214 15 0 0 0
Toluene 388 1 8 4 2
1,2,4-Trimethylbenzene 370 9 6 1 0
1,3,5-Trimethylbenzene 270 14 1 0 0
m-,p-Xylene 382 5 10 0 1
0-Xylene 371 10 5 0 1
Halogenated Hydrocarbons

Bromochloromethane 60 14 0 0 1
Bromodichloromethane 176 15 0 0 0
Bromoform 177 15 0 0 0
Bromomethane 4 14 0 0 1
Carbon Tetrachloride 207 15 0 0 0
Chlorobenzene 0 15 0 0 0
Chloroethane 2 15 0 0 0
Chloroform 5 14 1 0 0
Chloromethane 388 10 4 0 1
Chloromethylbenzene 176 15 0 0 0
Chloroprene 1 14 1 0 0
Dibromochloromethane 1 15 0 0 0
1,2-Dibromoethane 0 15 0 0 0
m-Dichlorobenzene 178 14 0 0 1
o-Dichlorobenzene 175 15 0 0 0
[p-Dichlorobenzene 26 15 0 0 0
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Table 3-1. (Continued)

Samples Number of Stations
with
Conc. Concentration Concentration Concentration Concentration
Chemical' >DL? <1 ppbv 2 1 but <5 ppbv 25 but <10 ppbv 210 ppbv

Halogenated Hydrocarbons (Continued)

1,1-Dichloroethane 0 15 0 0 0
1,2-Dichloroethane 0 15 0 0 0
1,1-Dichloroethene 0 15 0 0 0
cis-1,2-Dichloroethylene 1 15 0 0 0
trans-1,2-Dichloroethylene 2 15 0 0 0
1,2-Dichloropropane 0 15 0 0 0
cis-1,3-Dichloropropene 0 15 0 0 0
trans-1,3-Dichloropropene 1 15 0 0 0
Dichlorodifluoromethane 386 10 2 3 0
Dichlorotetrafluoroethane 5 15 0 0 0
Hexachloro-1,3-Butadiene 178 15 0 0 0
Methylene Chloride 272 8 5 0 2
1,1,2,2-Tetrachloroethane 1 15 0 0 0
Tetrachloroethylene 229 13 2 0 0
1,2,4-Trichlorobenzene 7 15 0 0 0
1,1,1-Trichloroethane 222 15 0 0 0
1,1,2-Trichloroethane 176 15 0 0 0
Trichloroethylene 27 15 0 0 0
Trichlorofluoromethane 388 12 3 0 0
Trichlorotrifluoroethane 355 15 0 0 0
Vinyl Chloride 0 15 0 0 0
Polar Compounds

Acetonitrile 192 6 4 3 2
Acrylonitrile 230 13 2 0 0
Ethyl Acrylate 176 15 0 0 0
Ethyl tert-Butyl Ether 0 15 0 0 0
Methyl Ethyl Ketone 382 2 8 3 2
Methyl Isobutyl Ketone 195 12 2 1 0
Methyl Methacrylate 2 14 1 0 0
Methyl tert-Butyl Ether 101 10 3 2 0
tert-Amyl Methyl Ether 179 15 0 0 0

! All chemicals in bold script are considered prevalent compounds, as defined in Section 3.1.4 of this report.
2 A total of 389 VOC samples were taken for the 1999-2000 UATMP.
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Table 3-2.

Sampling Detect Summaries of the Carbonyl Concentrations

Samples
with Number of Stations
Conc. Concentration Concentration Concentration Concentration
Chemical' >DI <1 ppbv 2 1 but <5 ppbv 25 but <10 ppbv 210 ppbv

|Acetaldehyde 290 0 9 4 0
Acetone 290 0 8 4 1
Benzaldehyde 290 13 0 0 0
Butyr/Isobutyraldehyde 290 12 1 0 0
Crotonaldehyde 169 13 0 0 0
2,5-Dimethylbenzaldehyde 28 13 0 0 0
[Formaldehyde 290 1 4 3 5
Hexaldehyde 288 11 2 0 0
[sovaleraldehyde 166 12 1 0 0
Propionaldehyde 286 13 1 0 0
Tolualdehydes 276 13 0 0 0
|Valeraldehyde 286 12 1 0 0

! All chemicals in bold script are considered prevalent compounds, as defined in Section 3.1.4 of this report.

2 A total of 290 carbonyl samples were taken for the 1999-2000 UATMP.
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Table 3-3. Range of Detectable Values by Site

Number of Sampling

Range of Days Number Number of

UATMP Site Detectable of Samples

(SITE CODE) Values (ppbv) Carbonyl vOoC Detects > Sppbv
Arlington, TX (A2TX) 0.003 - 23.830 28 29 1078 8
Beulah, ND (BUND) 0.003 - 292.300 25 25 608 10
Camden, NJ (CANJ) 0.002 - 202.000 31 31 1168 21
Clinton, IA (CLIA) 0.004 - 3.164 6 6 159 NA
Cedar Rapids, IA (CRIA) 0.004 - 8.581 15 15 424 3
Davenport, IA (DAIA) 0.006 - 2.705 5 5 129 NA
Denver, CO (DECO) 0.009 - 35.210 26 20 692 41
Des Moines, IA (DMIA) 0.003 - 4.000 5 6 154 NA
Elizabeth, NJ (ELNJ) 0.006 - 11.606 23 23 851 13
El Paso, TX (EPTX) 0.003 - 19.560 28 30 1124 28
Fargo, ND (FAND) 0.024 - 60.090 NA 61 1541 22
Muscatine, IA (MUIA) 0.007 - 2.314 5 5 138 NA
Portland, OR (PLOR) 0.004 - 190.000 34 33 990 27
Sioux Falls, SD (SFSD) 0.0275 - 7.242 NA 42 933 2
Salt Lake City, UT (SLCU) 0.004 - 35.932 59 58 2154 48
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Table 3-4. Geometric Means by Site

Geometric Mean (ppbv)

Halogenated
UATMP Site Carbonyls Hydrocarbons Hydrocarbons Polar
A2TX 5.75 3.32 4.45 3.39
BUND 4.79 2.71 1.31 4.16
CANJ 9.63 3.50 6.78 2.57
CLIA 4.31 2.57 3.66 1.47
CRIA 5.38 3.17 2.70 1.98
DAIA 3.31 2.69 3.11 1.36
DECO 14.62 3.33 13.95 2.56
DMIA 4.39 3.38 5.87 1.27
ELNJ 5.76 3.06 8.47 3.32
EPTX 6.56 3.72 11.67 2.84
FAND NA 6.16 2.96 1.75
MUIA 2.48 2.94 4.59 1.58
PLOR 6.61 12.58 8.77 1.65
SFSD NA 3.12 3.04 1.59
SLCU 8.67 2.96 10.13 2.65
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Table 3-5

. Summary of Pearson Correlations for Selected Meteorological Parameters and
Measured Hydrocarbon Concentrations

Site With Strongest Positive Site With Strongest Negative
Meteorological Parameter Average Correlation Correlation (Value) Correlation (Value)
Maximum Temperature -0.068 +£0.195 MUIA (0.933) DMIA (-0.768)
Minimum Temperature* -0.167 £0.164 MUIA (0.586) DMIA (-0.809)
Average Temperature -0.105 £ 0.181 MUIA (0.778) DMIA (-0.799)
Wind Speed* -0.315+£0.161 BUND (0.229) MUIA (-0.834)
Sea Level Pressure 0.142+0.179 DAIA (0.813) DMIA (-0.476)
Dew Point Temperature -0.122 +£0.163 MUIA (0.593) DMIA (-0.779)
Visibility -0.100 £ 0.184 CLIA (0.632) DAIA (-0.775)

* Statistically significant across the 15 sites.
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Table 3-6. Ranking of Monitoring Stations by Levels of Total Program-Wide Prevalent Hydrocarbons

i issi f P -
Geometric Means of the Total Indl.lstrlal Emissions of Program Total Industrial Emissions within a Total Number of Cars Owned
. Wide Prevalent Hydrocarbons . . . Iy . .
Program-Wide Prevalent o . . 10-Mile Radius of the Monitoring within a 10-Mile Radius of the
Monitori . within a 10-Mile Radius of the . . .
onitoring Hydrocarbon Concentrations® L . Location* Monitoring Location®
Location Monitoring Location”®
ppbv Conc. . Emissions . Emissions Rank of Total
Total C
2000 Rank Pounds in 1998 Rank Pounds in 1998 Rank otal Cars Cars
A2TX 391 8 918,436 1 1,671,457 7 510,892 6
BUND 1.09 15 8,972 15 309,331 13 5,118 15
CANJ 5.98 6 461,804 6 1,738,420 5 1,398,466 2
CLIA 3.22 10 588,120 3 4,904,619 1 31,992 13
CRIA 2.35 13 120,910 12 1,756,732 4 123,901 10
DATA 2.75 11 202,014 9 822,084 11 207,326 9
DECO 11.85 1 227,107 8 1,415,453 9 900,210 3
DMIA 5.09 7 543,420 4 1,713,460 6 261,646 8
ELNJ 7.68 4 617,920 2 2,362,468 3 1,479,049 1
EPTX 10.39 2 96,823 13 267,480 14 350,810 7
FAND 2.17 14 59,031 14 133,456 15 110,539 11
MUIA 3.83 9 130,094 11 2,803,195 2 25,012 14
PLOR 7.63 5 504,498 5 1,492,427 8 714,232 4
SFSD 2.69 12 152,406 10 495,056 12 103,193 12
SLCU 9.15 3 263.609 7 1,036,718 10 586.967 5

 This value was calculated as follows: (1) For each monitoring site, for each sampling event, the concentrations of the program-wide prevalent hydrocarbons were
summed. (2) For each monitoring site, the geometric mean of the sampling event totals was calculated.

® Industrial emissions were calculated from emissions data for TRI reporting year 1998 (TRI, 2000). The emissions reported in the table are the total air releases of the
hydrocarbons found to be program-wide prevalent in the 1999-2000 UATMP. Acetylene was not reportable to TRI in 1998.

¢ Industrial emissions were calculated from emissions data for TRI reporting year 1998 (TRI, 2000).

4The total number of cars owned within a 10-mile radius was estimated based on a ratio of 0.74 cars per person (U.S. population of 275,000,000 and total cars in U.S. of
203,500,000) Information from “Statistical Abstract of the United States”, 2001, and the internet link at http://link-usa.com/zipcode/pop.htm




Table 3-7. Comparison of Geometric Means of Program-Wide Prevalent Hydrocarbons with
Total Air Releases Reported by Facilities Within a 10-Mile Radius of UATMP Monitoring

Stations
Benzene Propylene Toluene
Station Station Station
Code ppbv Ibs Code ppbv Ibs Code ppbv Ibs
EPTX 1.11 26,820 ELNJ 2.23 90,694 DECO 2.44 107,156
DECO 1.10 11,623 DECO 1.65 86,940 EPTX 2.39 47,473
SLCU 1.03 6,670 EPTX 1.45 5,805 PLOR 2.23 207,663
PLOR 0.80 8,547 CANJ 1.16 73,440 SLCU 2.16 178,766
CANJ 0.57 37,593 SLCU 1.09 17,340 DMIA 1.49 373,073
ELNJ 0.56 39,051 PLOR 1.01 0 ELNJ 1.33 214,353
DMIA 0.53 0 DMIA 0.61 2,428 CANJ 1.18 173,804
MUIA 0.47 0 A2TX 0.61 0 A2TX 0.83 122,695
A2TX 0.45 755 MUIA 0.55 0 MUIA 0.80 5,335
DAIA 0.41 0 CLIA 0.48 579,000 CLIA 0.70 551
CLIA 0.41 8,531 SFSD 0.38 0 SFSD 0.65 23,091
SFSD 0.31 0 DAIA 0.38 941 CRIA 0.50 7,510
CRIA 0.31 0 FAND 0.32 0 DAIA 0.50 74,862
FAND 0.27 0 CRIA 0.32 0 FAND 0.46 22,590
BUND 0.17 7,536 BUND 0.20 0 BUND 0.20 1,436
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Table 3-7. (Continued)

Xylenes
m-,p-Xylene 0-Xylene (Mixed)
Station Code ppbv Ibs Station Code ppbv Ibs Ibs
DECO 1.20 0 DECO 0.58 0 21,388
EPTX 0.99 0 EPTX 0.48 0 16,725
PLOR 0.99 6,071 PLOR 0.42 0 282,247
SLCU 0.91 0 SLCU 0.39 0 60,833
ELNJ 0.58 1,500 ELNJ 0.27 641 271,681
CANJ 0.54 0 CANJ 0.25 108 176,859
MUIA 0.50 0 MUIA 0.21 0 124,759
DMIA 0.46 0 DMIA 0.21 25,452 142,467
A2TX 0.31 0 A2TX 0.16 0 794,986
CLIA 0.30 0 CLIA 0.15 0 38
FAND 0.23 0 FAND 0.12 0 36,441
DAIA 0.22 0 DAIA 0.10 0 126,211
SFSD 0.21 0 SFSD 0.10 0 124,315
CRIA 0.21 0 CRIA 0.09 0 113,400
BUND 0.06 0 BUND 0.03 0 0
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Table 3-8. Summary of Pearson Correlations for Selected Meteorological Parameters and
Measured Halogenated Hydrocarbon Concentrations

Meteorological Parameter

Average Correlation

Site With Strongest Positive
Correlation (Value)

Site With Strongest Negative
Correlation (Value)

Maximum Temperature -0.031 +£0.181 ELNJ (0.403) DMIA (-0.730)
Minimum Temperature -0.049 £ 0.205 MUIA (0.412) DMIA (-0.835)
Average Temperature -0.042 £0.200 MUIA (0.4006) DMIA (-0.811)
Wind Speed* -0.147 £0.143 EPTX (0.359) ELNJ (-0.625)
Sea Level Pressure -0.061 £0.172 DAIA (0.930) EPTX (-0.239)
Dew Point Temperature -0.053 £0.211 MUIA (0.473) DMIA (-0.824)
Visibility -0.150 £ 0.168 CRIA (0.444) DAIA (-0.886)

* Statistically significant across the 15 sites.
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Table 3-9. Ranking of Monitoring Stations by Levels of Total Program-Wide Prevalent Halogenated Hydrocarbons

Monitoring Location

Geometric Means of the Total
Program-Wide Prevalent
Halogenated Hydrocarbon

Industrial Emissions of
Program-Wide Prevalent
Halogenated Hydrocarbons
within a 10-Mile Radius of the

Total Industrial Emissions
within a 10-Mile Radius of the
Monitoring Location*

Total Number of Cars Owned
within a 10-Mile Radius of the

Monitoring Location?

Concentrations* Monitoring Location®
ppbv Conc. Pounds in Emissions Pounds in Emissions Total Cars Rank of Total
1999-2000 Rank 1998 Rank 1998 Rank Cars
A2TX 2.29 4 82,792 2 1,671,457 7 510,892 6
BUND 1.60 12 0 10 309,331 13 5,118 15
CANJ 2.34 3 153 9 1,738,420 5 1,398,466 2
CLIA 1.44 15 0 10 4,904,619 1 31,992 13
CRIA 2.03 8 0 10 1,756,732 4 123,901 10
DAIA 1.56 14 243,172 1 822,084 11 207,326 9
DECO 2.16 6 32,961 4 1,415,453 9 900,210 3
DMIA 224 5 13,242 6 1,713,460 6 261,646 8
ELNJ 2.03 9 69,180 3 2,362,468 3 1,479,049 1
EPTX 2.60 2 0 10 267,480 14 350,810 7
FAND 1.59 13 0 10 133,456 15 110,539 11
MUIA 1.81 11 10,200 7 2,803,195 2 25,012 14
PLOR 10.89 1 6,134 8 1,492,427 8 714,232 4
SFSD 2.06 7 0 10 495,056 12 103,193 12
SLCU 1.93 10 23,352 5 1,036,718 10 586,967 5

* This value was calculated as follows: (1) For each monitoring site, for each sampling event, the concentrations of the program-wide prevalent hydrocarbons were summed. (2) For each

monitoring site, the geometric mean of the sampling event totals was calculated.

® Industrial emissions were calculated from emissions data for TRI reporting year 1998 (TRI, 2000). The emissions reported in the table are the total air releases of the hydrocarbons found to be

program-wide prevalent in the 1999-2000 UATMP. Acetylene was not reportable to TRI in 1998.
¢ Industrial emissions were calculated from emissions data for TRI reporting year 1998 (TRIL, 2000).

¢The total number of cars owned within a 10-mile radius was estimated based on a ratio of 0.74 cars per person (U.S. population of 275,000,000 and total cars in U.S. of 203,500,000)

Information from “Statistical Abstract of the United States”, 2001, and the internet link at http://link-usa.com/zipcode/pop.htm




Table 3-10. Comparison of Geometric Means of Program-Wide Prevalent Halogenated
Hydrocarbons with Total Air Releases Reported by Facilities Within a 10-Mile Radius of
UATMP Monitoring Stations

Chloromethane Dichlorodifluoromethane
Station Code ppbv Ibs Station Code ppbv Ibs
EPTX 0.91 0 CRIA 0.81 0
MUIA 0.81 10,200 EPTX 0.71 0
A2TX 0.73 0 ELNJ 0.69 0
SFSD 0.73 0 CANJ 0.65 0
CANJ 0.70 0 SFSD 0.63 0
DMIA 0.67 0 SLCU 0.63 0
PLOR 0.66 0 PLOR 0.62 0
CRIA 0.63 0 A2TX 0.60 0
SLCU 0.62 0 DAIA 0.57 0
ELNJ 0.60 0 DMIA 0.57 0
DECO 0.59 0 BUND 0.58 0
FAND 0.55 0 FAND 0.57 0
DAIA 0.50 0 MUIA 0.55 0
CLIA 0.46 0 DECO 0.54 5
BUND 0.43 0 CLIA 0.53 0
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Table 3-10. (Continued)

Methylene Chloride Tetrachloroethylene Trichlorofluoromethane
Station Station Station
Code ppbv Ibs Code ppbv Ibs Code ppbv Ibs
PLOR 6.20 6,125 PLOR 0.17 9 SFSD 0.13 0
DMIA 0.45 13,127 DECO 0.06 0 EPTX 0.08 0
A2TX 0.35 11,397 CANJ 0.05 0 DECO 0.08 0
DECO 0.29 32,956 ELNJ 0.05 3,747 MUIA 0.07 0
ELNJ 0.18 65,433 DMIA 0.04 115 ELNJ 0.07 0
SLCU 0.12 15,982 SLCU 0.04 7,370 PLOR 0.07 0
CANJ 0.10 153 EPTX 0.04 0 A2TX 0.07 0
BUND 0.10 0 DAIA 0.04 243,052 SLCU 0.07 0
EPTX 0.10 0 A2TX 0.04 71,395 CANJ 0.07 0
CRIA 0.05 0 CRIA 0.04 0 DMIA 0.06 0
DAIA 0.05 120 FAND 0.03 0 FAND 0.06 0
SFSD 0.04 0 SFSD 0.03 0 BUND 0.06 0
MUIA 0.04 0 BUND 0.032 0 CRIA 0.06 0
FAND 0.03 0 MUIA 0.032 0 DAIA 0.05 0
CLIA 0.03 0 CLIA 0.032 0 CLIA 0.05 0
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Table 3-11. Summary of Pearson Correlations for Selected Meteorological Parameters and
Measured Polar Hydrocarbon Concentrations

Meteorological Parameter

Average Correlation

Site With Strongest Positive
Correlation (Value)

Site With Strongest Negative
Correlation (Value)

Maximum Temperature -0.085 +0.175 FAND (0.418) DAIA (-0.837)
Minimum Temperature -0.161 £0.165 FAND (0.412) DAIA (-0.839)
Average Temperature -0.117£0.170 FAND (0.436) DAIA (-0.845)
Wind Speed -0.102 £0.177 SFSD (0.411) CLIA (-0.763)
Sea Level Pressure 0.081 + 0.207 DAIA (0.921) DMIA (-0.704)
Dew Point Temperature -0.161 £0.173 FAND (0.446) DAIA (-0.869)
Visibility -0.073 £0.186 CLIA (0.460) DAIA (-0.878)




Table 3-12. Ranking of Monitoring Stations by Levels of Total Program-Wide Prevalent Polar Hydrocarbons

99-¢

Industrial Emissions of
Geometric Means of the Total Program-Wide Prevalent Total Industrial Emissions Total Number of Cars Owned
Program-Wide Prevalent Polar Polar Compounds within a within a 10-Mile Radius of the | within a 10-Mile Radius of the
Monitoring Location Concentrations® 10-Mile Radius of the Monitoring Location® Monitoring Location*
Monitoring Location®
ppbv Conc. Pounds in Emissions Pounds in Emissions Total Cars Rank of Total
1999-2000 Rank 1998 Rank 1998 Rank Cars
A2TX 2.97 2 178,611 2 1,671,457 7 510,892 6
BUND 3.78 1 0 15 309,331 13 5,118 15
CANJ 221 6 100,336 3 1,738,420 5 1,398,466 2
CLIA 1.16 13 0 15 4,904,619 1 31,992 13
CRIA 1.56 8 23,413 10 1,756,732 4 123,901 10
DAIA 1.06 14 446 12 822,084 11 207,326 9
DECO 2.15 7 50,176 7 1,415,453 9 900,210 3
DMIA 0.97 15 37,947 9 1,713,460 6 261,646 8
ELNJ 2.94 3 459,045 1 2,362,468 3 1,479,049 1
EPTX 2.45 4 12,816 11 267,480 14 350,810 7
FAND 1.36 10 49,164 8 133,456 15 110,539 11
MUIA 1.27 11 57,840 6 2,803,195 2 25,012 14
PLOR 1.52 9 76,993 4 1,492,427 8 714,232 4
SFSD 1.25 12 0 15 495,056 12 103,193 12
SLCU 2.30 5 75,823 5 1,036,718 10 586,967 5

* This value was calculated as follows: (1) For each monitoring site, for each sampling event, the concentrations of the program-wide prevalent hydrocarbons were summed. (2) For each

monitoring site, the geometric mean of the sampling event totals was calculated.

® Industrial emissions were calculated from emissions data for TRI reporting year 1998 (TRI, 2000). The emissions reported in the table are the total air releases of the hydrocarbons found to be

program-wide prevalent in the 1999-2000 UATMP. Acetylene was not reportable to TRI in 1998.
¢ Industrial emissions were calculated from emissions data for TRI reporting year 1998 (TRIL, 2000).

¢The total number of cars owned within a 10-mile radius was estimated based on a ratio of 0.74 cars per person (U.S. population of 275,000,000 and total cars in U.S. of 203,500,000)

Information from “Statistical Abstract of the United States”, 2001, and the internet link at http://link-usa.com/zipcode/pop.htm




Table 3-13. Comparison of Geometric Means of Program-Wide Prevalent Polar Compounds
with Total Air Releases Reported by Facilities Within a 10-Mile Radius of UATMP
Monitoring Stations

Acetonitrile Acrylonitrile Methyl Ethyl Ketone

Station Station Station

Code ppbv Ibs Code ppbv Ibs Code ppbv Ibs
DECO 0.31 0 CLIA 0.26 0 BUND 3.17 0
A2TX 0.27 0 SLCU 0.25 0 SLCU 1.60 25,699
EPTX 0.21 0 DAIA 0.24 0 EPTX 1.53 11,106
ELNJ 0.21 4,870 A2TX 0.23 0 A2TX 1.27 169,049
PLOR 0.20 0 SFSD 0.23 0 CRIA 0.93 23,413
CANJ 0.18 0 EPTX 0.14 0 DECO 0.92 28,859
CRIA 0.17 0 FAND 0.13 0 PLOR 0.86 76,576
SLCU 0.16 0 CANJ 0.11 0 ELNJ 0.86 114,314
BUND 0.16 0 ELNJ 0.11 500 MUIA 0.80 0
FAND 0.15 0 CRIA 0.11 0 CANJ 0.78 13,307
SFSD 0.15 0 BUND 0.10 0 FAND 0.66 23,234
DAIA 0.13 0 DECO 0.10 0 SFSD 0.59 0
MUIA 0.13 0 MUIA 0.10 57,820 DMIA 0.39 14,472
CLIA 0.13 0 DMIA 0.10 0 DAIA 0.37 340
DMIA 0.13 0 PLOR 0.10 0 CLIA 0.24 0
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Table 3-13. (Continued)

Methyl Isobutyl Ketone

Methyl #-Butyl Ether

Station Code ppbv Ibs Station Code ppbv 1bs
A2TX 0.17 8,562 ELNJ 1.28 313,892
FAND 0.16 25,930 CANJ 0.88 86,530
EPTX 0.13 0 A2TX 0.36 1,000
CANJ 0.10 499 CLIA 0.17 0
MUIA 0.10 20 EPTX 0.16 1,710
ELNJ 0.10 25,469 DMIA 0.13 0
SLCU 0.10 50,124 DAIA 0.09 0
DECO 0.09 502 MUIA 0.09 0
SFSD 0.09 0 DECO 0.09 20,815
CRIA 0.08 0 BUND 0.09 0
BUND 0.08 0 FAND 0.09 0
CLIA 0.08 0 CRIA 0.08 0
DAIA 0.08 106 SFSD 0.08 0
DMIA 0.08 23,475 SLCU 0.08 0
PLOR 0.05 145 PLOR 0.02 332
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Table 3-14.

Summary of Pearson Correlations for Selected Meteorological Parameters and
Measured Carbonyl Compound Concentrations

Meteorological Parameter

Average Correlation

Site With Strongest Positive
Correlation (Value)

Site With Strongest Negative
Correlation (Value)

Maximum Temperature* 0.308 +£0.101 DAIA (0.632) DMIA (-0.053)
Minimum Temperature* 0.147 £ 0.103 DAIA (0.608) MUIA (-0.146)
Average Temperature* 0.235 +0.094 DAIA (0.584) DMIA (-0.039)
Wind Speed* -0.439 +0.148 None DAIA (-0.961)
Sea Level Pressure 0.086 + 0.086 A2TX (0.303) CANIJ (-0.267)
Dew Point Temperature* 0.160 +0.113 DAIA (0.578) MUIA (-0.153)
Visibility 0.059 +0.200 CLIA (0.735) DMIA (-0.523)

* Statistically significant across the 13 sites.
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Table 3-15. Ranking of Monitoring Stations by Levels of Total Program-Wide Prevalent Carbonyls

Geometric Means of of Total
Program-Wide Prevalent

Industrial Emissions of
Program-Wide Prevalent
Carbonyl Compounds within

Total Industrial Emissions
within a 10-Mile Radius of the

Total Number of Cars Owned
within a 10-Mile Radius of the

Monitoring Location Car(lja(c:;lzéi;lggg:ands a 10-Mile Radius of the Monitoring Location® Monitoring Location’
Monitoring Location®
ppbv Conc. Pounds in Emissions Pounds in Emissions Total Cars Rank of Total
1999-2000 Rank 1998 Rank 1998 Rank Cars
A2TX 5.14 6 0 5 1,671,457 7 510,892 6
BUND 4.19 9 0 5 309,331 13 5,118 15
CANJ 8.76 2 0 5 1,738,420 5 1,398,466 2
CLIA 3.81 11 0 5 4,904,619 1 31,992 13
CRIA 4.59 8 0 5 1,756,732 4 123,901 10
DAIA 2.92 12 0 5 822,084 11 207,326 9
DECO 13.29 1 0 5 1,415,453 9 900,210 3
DMIA 3.93 10 0 5 1,713,460 6 261,646 8
ELNJ 4.98 7 857 4 2,362,468 3 1,479,049 1
EPTX 5.93 5 0 5 267,480 14 350,810 7
MUIA 1.53 13 7,400 2 2,803,195 2 25,012 14
PLOR 6.02 4 5,476 3 1,492,427 8 714,232 4
SLCU 7.86 3 15,583 1 1,036,718 10 586,967 5

* This value was calculated as follows: (1) For each monitoring site, for each sampling event, the concentrations of the program-wide prevalent hydrocarbons were summed. (2) For each

monitoring site, the geometric mean of the sampling event totals was calculated.

® Industrial emissions were calculated from emissions data for TRI reporting year 1998 (TRI, 2000). The emissions reported in the table are the total air releases of the hydrocarbons found to be

program-wide prevalent in the 1999-2000 UATMP. Acetylene was not reportable to TRI in 1998.
¢ Industrial emissions were calculated from emissions data for TRI reporting year 1998 (TRI, 2000).

¢ The total number of cars owned within a 10-mile radius was estimated based on a ratio of 0.74 cars per person (U.S. population of 275,000,000 and total cars in U.S. of 203,500,000)

Information from “Statistical Abstract of the United States”, 2001, and the internet link at http://link-usa.com/zipcode/pop.htm




Table 3-16. Comparison of Geometric Means of Program-Wide Prevalent Carbonyl
Compounds with Total Air Releases Reported by Facilities Within a 10-Mile Radius of

UATMP Monitoring Stations

Acetaldehyde Acetone Formaldehyde
Station Station Station
Code ppbv Ibs Code ppbv Ibs Code ppbv Ibs
DECO 2.82 0 DECO 3.76 0 DECO 6.65 0
CANJ 1.52 0 SLCU 2.18 0 CANJ 4.80 0
CRIA 1.42 0 PLOR 1.98 0 SLCU 3.97 15,583
SLCU 1.40 0 CANJ 1.67 0 EPTX 3.06 0
PLOR 1.24 0 BUND 1.58 0 A2TX 2.81 0
EPTX 1.24 0 EPTX 1.43 0 ELNJ 2.68 35
ELNJ 1.07 822 CLIA 1.34 0 PLOR 2.60 5,476
A2TX 1.07 0 DMIA 1.33 0 CRIA 1.87 0
CLIA 1.04 0 A2TX 1.07 0 BUND 1.69 0
DMIA 0.36 0 DAIA 1.02 0 DMIA 1.69 0
BUND 0.32 0 ELNJ 0.91 0 CLIA 1.36 0
DAIA 0.73 0 CRIA 0.88 0 DAIA 1.09 0
MUIA 0.47 0 MUIA 0.72 0 MUIA 0.262 7,400
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4.0  Site in Colorado

This section focuses on a few specific meteorological and concentration trends for the UATMP
site in Denver, Colorado (DECO). Daily weather maps were analyzed for synoptic-scale weather
events on high toxic concentration sampling days. The archived maps were downloaded from the

Unisys Weather website (http://weather.unisys.com).

For each sampling day, the following 12-hour surface maps were retrieved and analyzed: 1) the
evening before the sample day; 2) the morning of the sample day; 3) the evening of the sample day; and
4) the morning after the sample day. A weather summary was then determined for each “high” sampling

day.

Readers are encouraged to review the figures and tables in Section 3.0 for more information on

compound concentrations, compound group concentrations, and emissions from nearby sources.

4.1 Meteorological and Concentration Averages at the Colorado Site

The four compound groups (hydrocarbons, halogenated hydrocarbons, polar compounds, and
carbonyl compounds) were summed to generate total daily concentrations for DECO. The average
total UATMP daily concentration (at a 95% confidence level) was computed to be 32.032 ppbv (+
7.013 ppbv). Table 4-1 also lists the averages for selected meteorological parameters from August
1999 to December 2000. This time period is similar to the time period covered in this report. This site
also opted to have total and speciated nonmethane organic compounds (SNMOC) sampled during its
air toxic sampling. SNMOC/NMOC compounds are of particular interest because of their role in
ozone formation. Readers are encouraged to review EPA’s 1999 Nonmethane Organic Compounds
(NMOC) and Speciated Nonmethane Organic Compounds (SNMOC) Monitoring Program, Final
Report (EPA, 2000) for more information on SNMOC/NMOC trends and concentrations. Table 4-1
lists the average SNMOC and NMOC measured concentrations at DECO as 322.59 ppbC (+ 61.30
ppbC) and 398.16 ppbC (£ 90.45 ppbC).

Table 4-2 is the summary of calculated Pearson Correlation coefficients between the total
concentration of the compound group and the meteorological parameters, many of which showed

generally weak correlations. The strongest correlation was between minimum temperature and the
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hydrocarbon concentration (-0.367). The carbonyl compounds tended to have an opposite trend
compared to the other groups, with respect to the temperature parameters. It appears that, on average,

the selected meteorological parameters were not strongly correlated.

4.2  Case-study Days

Ideally, a weather map analysis should be performed for each sampling day. This section,
however, examines only sampling days which were considered “high” in total concentration. “High” is
defined as any daily concentration that was greater than the upper bound of the average site
concentration. For DECO, the upper bound concentration was 39.045 ppbv. There were seven days
during this reporting period which exceeded this upper bound. Table 4-3 lists these days, along with the

meteorological values reported and a weather analysis.

As summarized in Table 4-3, five of the seven “high” days occurred when there was an influence
of a High Pressure system. Typically, High Pressure systems feature two ingredients which are needed
for good convective mixing: low wind speeds and higher temperatures (especially in the summer). A
“Stagnant High Pressure system” can be described as a high pressure system which lingers (or
stagnates) around a particular location for a longer than normal period of time, and can cause several

days of good mixing,

Another interesting note is that many of the meteorological parameters (daily average
temperature, dewpoint temperature, etc.) on these “high” days fall outside the expected range. For
example, the average wind speed for the “high” days is typically lower than the timed-period average
wind speed. Decreasing wind speeds on the days with High Pressure systems appear to favor the

mechanics for mixing of the compounds, thereby increasing concentrations.

SNMOC/NMOC samples were sampled on five of the seven “high” days. Table 4-3 lists their
values. While total NMOC concentrations were significantly higher than the average on three of the five
days, total SNMOC concentrations were significantly higher than the average on all five of the days.
These observations would suggest that VOC and carbonyl compound concentrations on “‘high” days

may be related to significantly higher NMOC/SNMOC.
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On average, the difference between the SNMOC and NMOC concentrations was less than
100 ppbC. However, three of the “high” days had differences greater than 100 ppbC. One sampling
day (December 14, 2000) had an SNMOC/NMOC difference of nearly 400 ppbC, which suggests the

presence of higher-than-normal unspeciated NMOC compounds.
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Table 4-1. Average Concentration and Meteorological Parameters at DECO

Average Average Average
UATMP Average Dewpoint Average Sea- Average Wind Dewpoint SNMOC NMOC
Site Concentration Temperature Temperature Level Pressure Visibility Speed Depression Concentration Concentration
Name (ppbv) (°F) (°F) (millibar) (miles) (mph) (°F) (ppbC) (ppbC)
DECO 32.032 50.226 28.942 1016.370 9.378 7.286 21.284 322.59 398.16
(£7.013) (£1.444) (x1.211) (£0.609) (£0.124) (£0.199) (£0.901) (£61.30) (£90.45)
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Table 4-2. Pearson Correlation Coefficients of Concentration with Selected Meteorological Parameters at DECO

Average
Average Dewpoint Average Averag Maximum Minimum
Temperatur Temperatur Sea-Level Average e Wind Temperatur Temperatur
Site e e Pressure Visibility Speed e e

Name Compound Type (°F) (°F) (millibar) (miles) (mph) (°F) (°F)

Halogenated -0.182 -0.332 0.305 0.021 -0.309 -0.115 -0.238
DECO | Hydrocarbons

Hydrocarbons -0.240 -0.260 0.091 -0.008 -0.191 -0.192 -0.367

Polar Compounds -0.163 -0.315 0.101 0.124 -0.026 -0.159 -0.166

Carbonyl 0.179 0.017 0.184 0.339 -0.244 0.301 0.042

Compounds
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Table 4-3. Summary of Concentration and Meteorological Parameters for High Sampling Days at DECO

Ave.
UATMP Ave. Ave. Sea- Wind
Concentratio Ave. Dewpoin Level Speed Max. Min. SNMOC NMOC
Sampling n Temperature t Pressure Ave. (mph Temp. Temp. Weather Concentratio | Concentratio
Day (ppbv) (°F) (°F) (millibar) | Visibility ) (°F) (°F) Summary n (ppbC) n (ppbC)
01/07/00 46.71 28.2 6.9 1025.8 10 6.1 45 9 Stagnant High NA NA
Pressure System
01/20/00 97.18 37.6 14.6 1019.1 10 6.1 45 9 Stationary Front NA NA
10/18/00 45.69 54.1 25.4 1022.6 10 6 75.9 33.1 Stagnant High 412.72 481.51
Pressure System
10/27/00 39.13 453 313 1016.6 10 5.7 63 30 High Pressure 400.41 445.05
Influence
11/14/00 46.03 19.5 6.3 1023.2 10 4.6 37 5 High Pressure 519.07 902.75
Influence
12/08/00 47.92 332 24.7 1018.4 10 3.6 55 24.1 Weather trof 486.37 548.95
influence
12/14/00 53.04 30.7 13.2 1016.5 10 9.1 48 5 Rainy Day 639.34 798.10




5.0  Sites in Iowa

This section focuses on a few specific meteorological and concentration trends for the UATMP
sites in lowa (CLIA, CRIA, DAIA, DMIA, and MUIA). Daily weather maps were analyzed for
synoptic-scale weather events on high toxic concentration sampling days. The archived maps were

downloaded from the Unisys Weather website (http://weather.unisys.com).

For each sampling day, the following 12-hour surface maps were retrieved and analyzed: 1) the
evening before the sample day; 2) the morning of the sample day; 3) the evening of the sample day; and

4) the moring after the sample day. A weather summary was then determined for each sampling day.

Readers are encouraged to review the figures and tables in Section 3.0 for more information on

compound concentrations, compound group concentrations, and emissions from nearby sources.

5.1 Meteorological and Concentration Averages at the Iowa Sites

The four compound groups (hydrocarbons, halogenated hydrocarbons, polar compounds, and
carbonyl compounds) were summed to generate total daily concentrations for the lowa sites. The
average total UATMP daily concentration (at a 95% confidence level) ranged from 9.626 ppbv
(= 3.138 ppbv) at DMIA to 15.131 (= 3.392 ppbv) at CRIA. Table 5-1 also lists the averages for
selected meteorological parameters from August 1999 to December 2000. This time period is similar to
the time period covered in this report. These sites also opted to have total and speciated nonmethane
organic compounds (SNMOC) sampled during air toxic sampling. SNMOC/NMOC compounds are
of particular interest because of their role in ozone formation. Readers are encouraged to review EPA’s
1999 Nonmethane Organic Compounds (NMOC) and Speciated Nonmethane Organic
Compounds (SNMOC) Monitoring Program, Final Report (EPA, 2000) for more information on
SNMOC/NMOC trends and concentrations. Table 5-1 lists the average SNMOC and NMOC
measured concentrations at the five lowa sites. The DMIA site measured the highest SNMOC and
NMOC concentrations of 171.25 ppbC (£ 42.10 ppbC) and 240.28 ppbC (£ 90.45 ppbC),

respectively.

Table 5-2 is the summary of calculated Pearson Correlation coefficients between the total

concentration of the compound group and the meteorological parameter. Many of the correlations were
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strong, with the strongest correlation for CLIA between average wind speed and carbonyl compound
concentration (-0.848). This scenario was the same for the DAIA site (-0.961). At CRIA, the
halogenated hydrocarbons and the average visibility had the strongest correlation (0.444). Halogenated
hydrocarbons correlated the strongest with dewpoint temperature (-0.824) at DMIA, while the
maximum temperature correlated the strongest at MUIA (0.933). There doesn’t appear to be any
obvious trend, and the reader should be reminded that the number of sampling days at these sites are

less when compared to other sites (refer to Table 3-3).

5.2  Case-study Days

Ideally, a weather map analysis should be performed for each sampling day. This section
examines only sampling days which were considered “high” in total concentration. “High” is defined as
any daily concentration that was greater than the upper bound of the average site concentration. The
upper bound average concentration and the number of sampling days that exceeded this value are listed

below:

? For CLIA,17.871 ppbv (1 sampling day);

? For CRIA,18.972 ppbv (3 sampling days);

? For DAIA, 13.371 ppbv (1 sampling day);

? For DMIA, 12.764 ppbv (3 sampling days); and

? For MUIA, 15.578 ppbv (1 sampling day).

Table 5-3 lists these days, along with the meteorological values reported and a weather analysis.

As summarized in Table 5-3, seven of the nine “high” days occurred when there was an influence of a

weather front (e.g. - Cold Front). A weather front is a boundary line separating warm and cold air. The

wind speeds ahead of a front are typically faster and the wind speeds after a front are typically slower.
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After a frontal passage, the air is generally cleaner. The higher than average concentrations for these

Iowa sites may be related to the mechanics before frontal passage.

SNMOC/NMOC samples were sampled on eight of the nine “high” days. Table 5-3 lists their
values. Only two of the eight days had SNMOC concentrations significantly higher than their averages;
only four had NMOC concentrations that were significantly higher. On average, the difference between
the SNMOC and NMOC concentrations was less than 100 ppbC, and all of these “high” days were

within that range.
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Table 5-1. Average Concentration and Meteorological Parameters at the Iowa Sites

Average Average
UATMP Average Dewpoint Average Sea- Average Dewpoint SNMOC NMOC
Site Concentration Temperature Temperature Level Pressure Average Wind Speed Depression Concentration Concentration
Name (ppbv) (°F) (°F) (millibar) Visibility (mph) (°F) (ppbC) (ppbC)
CLIA 13.209 49.265 39.342 NA 8.448 8.321 9.922 128.39 143.28
(+4.662) (+1.739) (£1.663) (£0.177) (£0.311) (£0.421) (£69.55) (£76.31)
CRIA 15.131 48.841 40.641 1017.271 7.266 8.444 8.200 100.77 128.33
(£3.392) (+1.733) (+1.700) (+0.612) (£0.190) (+0.289) (0.446) (£34.22) (£38.37)
DAIA 11.036 50.019 40.697 1017.676 7.794 8.708 9.321 117.78 170.70
(£2.335) (+1.739) (£1.670) (£0.605) (£0.199) (£0.301) (£0.443) (+42.10) (£71.10)
DMIA 9.626 51.560 40.285 1017.316 8.119 8.363 11.275 171.25 240.28
(#£3.138) (+1.733) (+1.686) (0.629) (£0.175) (£0.260) (0.506) (+42.10) (+40.48)
MUIA 12.400 51.665 40.806 NA 8.794 6.491 10.859 146.34 176.08
(£3.178) (+1.827) (£1.798) (£0.166) (£0.307) (£0.571) (+43.95) (£53.37)
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Table 5-2. Pearson Correlation Coefficients of Concentration with Selected Meteorological Parameters at the Iowa Sites

Average
Dewpoint Average Averag Maximum Minimum
Average Temperatur Sea-Level Average e Wind Temperatur Temperatur

Site Temperature e Pressure Visibility Speed e e
Name Compound Type (°F) (°F) (millibar) (miles) (mph) (°F) (°F)

Halogenated -0.646 -0.693 NA -0.318 -0.432 -0.480 -0.727

Hydrocarbons

Hydrocarbons 0.161 -0.055 NA 0.632 -0.782 0.310 -0.017
CLIA

Polar Compounds 0.026 -0.149 NA 0.460 -0.763 0.186 -0.132

Carbonyl 0.375 0.182 NA 0.735 -0.848 0.528 0.206

Compounds

Halogenated 0.327 0.298 -0.072 0.444 -0.258 0.324 0.322

Hydrocarbons

Hydrocarbons 0.101 0.039 -0.008 0.319 -0.224 0.192 <-0.001
CRIA

Polar Compounds 0.103 0.037 0.215 0.421 -0.338 0.145 0.048

Carbonyl 0.251 0.136 0.113 0.381 -0.195 0.355 0.154

Compounds

Halogenated -0.688 -0.727 0.930 -0.886 0.177 -0.669 -0.689

Hydrocarbons

Hydrocarbons -0.400 -0.457 0.813 -0.775 -0.115 -0.361 -0.413
DAIA

Polar Compounds - 0.845 -0.869 0.921 -0.878 0.370 -0.837 -0.839

Carbonyl 0.584 0.578 -0.024 -0.143 -0.961 0.632 0.608

Compounds




9-¢

Table 5-2. (Continued)

Average
Dewpoint Average Averag Maximum Minimum
Average Temperatur Sea-Level Average e Wind Temperatur Temperatur
Site Temperature e Pressure Visibility Speed e e
Name Compound Type (°F) (°F) (millibar) (miles) (mph) (°F) (°F)
Halogenated -0.811 -0.824 -0.237 0.097 0.359 0.373 0.384
Hydrocarbons
Hydrocarbons -0.799 -0.779 -0.476 -0.602 0.144 -0.768 -0.809
DMIA
Polar Compounds -0.410 -0.366 -0.704 -0.772 0.252 -0.475 -0.404
Carbonyl -0.039 0.042 0.223 -0.523 -0.513 -0.053 0.054
Compounds
Halogenated 0.406 0.473 NA -0.543 -0.579 0.322 0.412
Hydrocarbons
Hydrocarbons 0.778 0.593 NA 0.139 -0.834 0.933 0.586
MUIA
Polar Compounds - 0.201 -0.475 NA -0.107 -0.393 0.134 -0.462
Carbonyl 0.118 -0.153 NA 0.441 -0.654 0.407 -0.146

Compounds
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Table 5-3. Summary of Concentration and Meteorological Parameters for High Sampling Days at the Iowa Sites

Ave.
UATMP Ave. Ave. Sea- Wind NMOC
Concentratio Ave. Dewpoin Level Ave. Speed Max. Min. SNMOC Concentratio
Sampling n Temperature t Pressure Visibility [ (mph Temp. Temp. Weather Concentration n

Day (ppbv) (°F) (°F) (millibar) (miles) ) (°F) (°F) Summary (ppbC) (ppbC)
10/11/00 24.36 47.8 27.8 NA 10 39 66.2 30.2 Stagnant High 298.32 330.31
(CLIA) Pressure system
07/17/00 20.65 72.9 66.2 1015.2 9 53 80.6 66.2 Between frontal 64.30 95.30
(CRIA) passages
09/27/00 34.04 58.5 45.4 1019.6 9 5.4 73.9 43 Frontal/trof 320.68 346.94
(CRIA) passage;

Influenced by High

11/02/00 23.33 57.0 48.0 1013.8 8 10.1 69.1 44.1 Between frontal 82.43 178.24
(CRIA) and trof passages
12/20/00 13.77 15.1 10.4 NA 3 134 15.8 14.0 Frontal passage 107.81 134.17
(DAIA)
10/15/00 14.36 58.1 453 1019 10 6.9 79.0 48.0 Frontal passage 212.05 274.99
(DMIA)
10/21/00 15.70 62.1 47.7 1017.2 8 5.8 75.2 51.8 Influenced by 164.36 226.48
(DMIA) Stationary Front
12/20/00 14.42 10 44 1017.3 8 7.1 26.1 0.0 Frontal passage NA NA
(DMIA)
10/11/00 17.79 49.2 28.4 NA 9 3.1 71.6 32.0 Stagnant High 188.88 247.09
(MUIA) Pressure system




6.0  Sites in New Jersey

This section focuses on a few specific meteorological and concentration trends for the UATMP
sites in New Jersey (CANJ and ELNJ). Daily weather maps were analyzed for synoptic-scale weather
events on high toxic concentration sampling days. The archived maps were downloaded from the

Unisys Weather website (http://weather.unisys.com).

For each sampling day, the following 12-hour surface maps were retrieved and analyzed: 1) the
evening before the sample day; 2) the morning of the sample day; 3) the evening of the sample day; and

4) the morning after the sample day. A weather summary was then determined for each sampling day.

Readers are encouraged to review the figures and tables in Section 3.0 for more information on

compound concentrations, compound group concentrations, and emissions from nearby sources.

6.1 Meteorological and Concentration Averages at the New Jersey Sites

The four compound groups (hydrocarbons, halogenated hydrocarbons, polar compounds, and
carbonyl compounds) were summed to generate total daily concentrations for the New Jersey sites.
The average total UATMP daily concentration (at a 95% confidence level) for CANJ was 30.857 ppbv
(% 13.505 ppbv), while the average at ELNJ was 21.639 ( 4.257 ppbv). Table 6-1 also lists the
averages for selected meteorological parameters from August 1999 to December 2000. This time

period is similar to the time period covered in this report.

Table 6-2 is the summary of calculated Pearson Correlation coefficients between the total
concentration of the compound group and the meteorological parameter. Many of the correlations were
weak. The strongest correlation for CANJ was between average wind speed and hydrocarbon
concentration (-0.399). This scenario was the same for the ELNJ site, but for polar compounds (-

0.663). There doesn’t appear to be any obvious trend at these sites.
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6.2 Case-study Days

Ideally, a weather map analysis should be performed for each sampling day. This section only
examines sampling days which were considered “high” in total concentration. “High is defined as any
daily concentration that was greater than the upper bound of the average site concentration. The upper

bound average concentration and the number of sampling days that exceeded this value are listed below:

? For CANJ, 44.362 ppbv (3 sampling days); and

? For ELNJ, 25.896 ppbv (9 sampling days).

Table 6-3 lists these days, along with the meteorological values reported and a weather analysis.
As summarized in Table 6-3, eleven of the twelve “high” days occurred when there was an influence of a
weather front (e.g. - Cold Front), precipitation, or Trof line. A weather front is a boundary line
separating warm and cold air; a Trof line is a boundary line in which the wind shifts. These weather
systems are not typical for increasing concentrations, suggesting that the meteorology is not as important

at these sites.

The high standard deviation in concentration for CANJ is influenced by an extremely high
concentration on March 25, 2000. The value, 234.80 ppbv, is nearly eight times the average for that
site. After studying the weather maps and parameters for this day, there does not appear to be any

meteorological explanation for this high value.
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Table 6-1. Average Concentration and Meteorological Parameters at the New Jersey Sites

Average Average
Average Average Dewpoint Sea-Level Average Average Dewpoint
Site Concentration Temperature Temperature Pressure Visibility Wind Speed Depression
Name (ppbv) (°F) (°F) (millibar) (miles) (mph) (°F)
CANJ 30.857 54.610 43.346 1017.754 8.887 6.986 11.213
(x13.505) (£1.436) (£1.586) (£0.612) (x0.139) (£0.277) (£0.529)
ELNJ 21.639 55.258 43.223 1017.110 8.628 8.712 12.036
(£4.257) (£1.416) (£1.572) (£0.614) (£0.153) (£0.281) (£0.540)
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Table 6-2. Pearson Correlation Coefficients of Concentration with Selected Meteorological Parameters at the New Jersey Sites

Average
Average Dewpoint Average Averag Maximum Minimum
Temperatur Temperatur Sea-Level Average e Wind Temperatur Temperatur
Site e e Pressure Visibility Speed e e

Name Compound Type (°F) (°F) (millibar) (miles) (mph) (°F) (°F)

Halogenated 0.024 -0.024 -0.034 0.149 -0.033 0.033 0.009
CANJ | Hydrocarbons

Hydrocarbons -0.202 -0.138 0.293 -0.381 -0.399 -0.172 -0.254

Polar Compounds -0.090 -0.173 0.277 0.134 -0.153 0.032 -0.190

Carbonyl 0.208 0.064 -0.267 0.213 -0.118 0.316 0.085

Compounds

Halogenated 0.396 0.497 0.049 -0.528 -0.625 0.403 0.301
ELNJ Hydrocarbons

Hydrocarbons 0.126 0.199 0.169 -0.214 -0.553 0.162 0.019

Polar Compounds 0.219 0.232 0.137 -0.131 -0.663 0.194 0.144

Carbonyl 0.481 0.559 0.107 -0.443 -0.612 0.451 0.385

Compounds
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Table 6-3. Summary of Concentration and Meteorological Parameters for High Sampling Days at the New Jersey Sites

Ave. Sea- Ave.
UATMP Ave. Ave. Level Ave. Wind Max. Min.
Sampling Concentration Temperature Dewpoint Pressure Visibility Speed Temp. Temp.

Day (ppbv) (°F) (°F) (millibar) (miles) (mph) (°F) (°F) Weather Summary
03/25/00 234.80 55.9 40.4 1015.9 10 6.2 68.0 44.1 Rainy Day
(CANJ)
04/06/00 64.42 52.2 29.2 1006.7 10 7.7 73.9 34.0 Between frontal passages
(CAN))
10/27/00 51.23 58.8 52.5 1020.2 5 2.8 70.0 48.9 Rainy Day
(CAN))
02/10/00 46.81 41.0 29.8 1016.8 8 52 50.0 21.9 Fronts to the north
(ELNJ))
05/04/00 36.50 59.0 48.6 1026.0 10 7.3 71.1 48.9 Between frontal passages
(ELNJ)
06/17/00 26.45 82.4 71.3 1013.9 9 11.7 91 68.0 Rainy Day
(ELNJ)
07/23/00 28.68 72.4 53.7 1019.1 10 6.6 82.9 64.0 Trof passage
(ELNJ)
08/16/00 29.97 76.2 61.0 1012.0 8 10.0 84.9 64.0 Frontal passage
(ELNJ)
08/28/00 30.56 753 70.8 1017.3 5 6.3 82.9 64.0 Rainy Day
(ELNJ)
09/09/00 34.25 73.2 64.9 1018.7 7 6.1 87.1 54.0 Influenced by Stationary
(ELNJ)) Front
10/03/00 27.96 68.0 60.3 1010.5 6 7.2 82.4 57.2 Frontal passage
(ELNJ))
10/15/00 30.11 67.8 52.4 1016.5 10 6.8 80.6 57.2 Influence by Cold Front
(ELNJ)
11/08/00 30.11 51 42.5 1017.5 9 6.0 62.1 39.9 Influenced by High
(ELNJ) Pressure




7.0  Sites in North Dakota

This section focuses on a few specific meteorological and concentration trends for the UATMP
sites in North Dakota (BUND and FAND). Daily weather maps were analyzed for synoptic-scale
weather events on high toxic concentration sampling days. The archived maps were downloaded from

the Unisys Weather website (http:/weather.unisys.com).

For each sampling day, the following 12-hour surface maps were retrieved and analyzed: 1) the
evening before the sample day; 2) the morning of the sample day; 3) the evening of the sample day; and

4) the moring after the sample day. A weather summary was then determined for each sampling day.

Readers are encouraged to review the figures and tables in Section 3.0 for more information on

compound concentrations, compound group concentrations, and emissions from nearby sources.

7.1 Meteorological and Concentration Averages at the North Dakota Sites

The four compound groups (hydrocarbons, halogenated hydrocarbons, polar compounds, and
carbonyl compounds) were summed to generate total daily concentrations for the North Dakota sites.
The average total UATMP daily concentration (at a 95% confidence level) for BUND was 25.440
ppbv (£ 21.742 ppbv), while the average at FAND was 13.250 (= 3.101 ppbv). Table 7-1 also lists
the averages for selected meteorological parameters from August 1999 to December 2000. This time
period is similar to the time period covered in this report. These sites also opted to have total and
speciated nonmethane organic compounds (SNMOC) sampled during air toxic sampling.
SNMOC/NMOC compounds are of particular interest because of their role in ozone formation.
Readers are encouraged to review EPA’s 1999 Nonmethane Organic Compounds (NMOC) and
Speciated Nonmethane Organic Compounds (SNMOC) Monitoring Program, Final Report (EPA,
2000) for more information on SNMOC/NMOC trends and concentrations. The FAND site measured
the highest SNMOC and NMOC concentrations of 168.78 ppbC (x 35.07 ppbC) and 268.33 ppbC
(= 51.02 ppbC), respectively (Table 7-1).

Table 7-2 is the summary of calculated Pearson Correlation coefficients between the total
concentration of the compound group and the meteorological parameter. Many of the correlations were

weak. The strongest correlation for BUND was between minimum temperature and halogenated
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hydrocarbon concentration (0.232). For the FAND site, the strongest correlation is between the
dewpoint temperature and the polar compounds (0.446). There doesn’t appear to be any obvious

trend at these sites.

7.2 Case-study Days

Ideally, a weather map analysis should be performed for each sampling day. This section
examines only sampling days which were considered “high” in total concentration. “High is defined as
any daily concentration that was greater than the upper bound of the average site concentration. The
upper bound average concentration and the number of sampling days that exceeded this value are listed

below:

- For BUND, 47.182 ppbv (1 sampling day); and

- For FAND, 16.351 ppbv (13 sampling days).

Table 7-3 lists these days, along with the meteorological values reported and a weather analysis.
As summarized in Table 7-3, twelve of the thirteen “high” days occurred when there was an influence of
a weather front (e.g. - Cold Front), precipitation, or Trof line. A weather front is a boundary line
separating warm and cold air; a Trof line is a boundary line in which the wind shifts. These weather
systems are not typical for increasing concentrations, suggesting that the meteorology is not as important

at these sites.

The high standard deviation in concentration for BUND is influenced by an extremely high
concentration on March 25, 2000 (similar to the CANJ site in Section 6). The value, 299.81 ppbv, is
nearly eight times the average for that site. After studying the weather maps and parameters for this day,

there does not appear to be any meteorological explanation for this high value.

SNMOC/NMOC samples were sampled on all fourteen of the “high” days. Table 7-3 lists their
values. Eleven of the fourteen days had SNMOC concentrations that were significantly higher than their
averages; thirteen had NMOC concentrations that were significantly higher. These observations would
suggest that VOC and carbonyl compound concentrations on “high” days may be related to significantly
higher NMOC/SNMOC.
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On average, the difference between the SNMOC and NMOC concentrations was less than
100 ppbC. However, twelve of the “high” days had differences greater than 100 ppbC. One sampling
day in BUND (March 25, 2000) had an SNMOC/NMOC difference nearly 1300 ppbC, which

suggests the presence of higher-than-normal unspeciated NMOC compounds.
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Table 7-1. Average Concentration and Meteorological Parameters at the North Dakota Sites

Average Average Sea- Average
Average Average Dewpoint Level Average Wind Dewpoint SNMOC NMOC
Site UATMP Temperature Temperature Pressure Visibility Speed Depression Concentration Concentrtation
Name Concentration (°F) (°F) (millibar) (miles) (mph) (°F) (ppbC) (ppbC)
BUND 25.440 44.159 34.700 1016.320 9.189 7.810 9.459 93.01 168.15
(£21.742) (£1.828) (x1.671) (£0.675) (£0.120) (£0.313) (£0.411) (£52.12) (£132.65)
FAND 13.250 43.041 33.534 1016.612 8.977 9.463 9.507 168.78 268.33
(£3.101) (+1.930) (+1.780) (+0.662) (£0.143) (+0.317) (0.446) (£35.07) (£51.02)
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Table 7-2. Pearson Correlation Coefficients of Concentration with Selected Meteorological Parameters at the
North Dakota Sites

Average
Average Dewpoint Average Averag Maximum Minimum
Temperatur Temperatur Sea-Level Average e Wind Temperatur Temperatur
Site e e Pressure Visibility Speed e e

Name Compound Type (°F) (°F) (millibar) (miles) (mph) (°F) (°F)

Halogenated 0.182 0.216 -0.101 -0.114 0.064 0.119 0.232

Hydrocarbons

Hydrocarbons 0.065 0.075 -0.175 -0.095 0.229 0.037 0.116
BUND

Polar Compounds 0.032 -0.023 -0.084 0.145 0.079 0.048 0.010

Carbonyl 0.124 0.121 0.119 0.197 -0.134 0.177 0.077

Compounds

Halogenated 0.209 0.222 -0.245 0.044 -0.083 0.176 0.218

Hydrocarbons

Hydrocarbons 0.228 0.243 -0.096 -0.014 -0.271 0.204 0.203
FAND

Polar Compounds 0.436 0.446 -0.124 0.089 -0.176 0.418 0.412

Carbonyl NA NA NA NA NA NA NA

Compounds
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Table 7-3. Summary of Concentration and Meteorological Parameters for High Sampling Days at the North Dakota Sites

Ave. Ave. Sea- Ave. SNMOC NMOC
Concentratio Ave. Dewpoin Level Ave. Wind Max. Min. Concentrtaio | Concentratio
S ampling n Temperature t Pressure Visibility Speed Temp. Temp. n n

Day (ppbv) (°F) (°F) (millibar) (miles) (mph) (°F) (°F) Weather Summary (ppbC) (ppbC)
03/25/00 299.81 43.0 28.0 1015.3 10 9.7 60.1 30.0 Between Trof 341.27 1674.88
(BUND) passages
11/20/99 23.66 31.7 234 1014.5 10 7.0 43.0 23.0 Fronts to west 155.02 334.35
(FAND)
11/26/99 18.91 30.1 21.8 1003.3 10 10.0 39.9 21.0 Cold Front passage; 129.36 284.68
(FAND) Influenced by High
12/02/99 17.49 33.7 27.7 1011.4 8 6.3 50.0 25.0 High pressure 161.58 328.17
(FAND) between fronts/trofs
12/08/99 81.12 30.8 23.6 1014.6 9 9.1 37.9 23.0 High pressure 322.26 953.57
(FAND) between fronts/trofs
03/07/00 22.69 45.8 38.9 1007.0 6 6.1 63.0 30.0 Rainy Day 285.07 529.97
(FAND)
04/30/00 22.53 56.0 39.7 1018.2 9 83 69.1 39.9 Between frontal 360.57 591.68
(FAND) passages
05/06/00 21.72 72.9 524 1003.1 10 11.6 96.1 60.1 Between frontal 331.33 422.03
(FAND) passages
05/12/00 23.05 51.9 45.1 1000.3 8 10.6 55.9 44.6 Between frontal 299.21 401.06
(FAND) passages
05/30/00 21.37 59.3 50.8 1012.4 9 7.1 72.0 53.1 High pressure 441.26 552.69
(FAND) between fronts/trofs
07/05/00 34.04 72.7 65.2 1012.4 9 7.3 82.9 64.0 Rainy Day 499.44 639.23
(FAND)
07/11/00 43.25 70.0 64.7 1013.2 9 7.6 82.0 62.1 Between trof passage 659.99 797.93
(FAND)
07/17/00 40.30 61.4 48.8 1020.1 10 10.9 78.1 48.9 Front between Highs 709.54 871.10
(FAND)
07/29/00 34.80 75.5 61.5 1018.6 8 52 88.0 57.9 Clear 532.64 630.24

(FAND)




8.0 Site in Oregon

This section focuses on a few specific meteorological and concentration trends for the UATMP
site in Portland, Oregon (PLOR). Daily weather maps were analyzed for synoptic-scale weather events
on high toxic concentration sampling days. The archived maps were downloaded from the Unisys

Weather website (http://weather.unisys.com).

For each sampling day, the following 12-hour surface maps were retrieved and analyzed: 1) the
evening before the sample day; 2) the morning of the sample day; 3) the evening of the sample day; and

4) the morning after the sample day. A weather summary was then determined for each sampling day.

Readers are encouraged to review the figures and tables in Section 3.0 for more information on

compound concentrations, compound group concentrations, and emissions from nearby sources.

8.1 Meteorological and Concentration Averages at the Oregon Site

The four compound groups (hydrocarbons, halogenated hydrocarbons, polar compounds, and
carbonyl compounds) were summed to generate total daily concentrations for the Oregon site. The
average total UATMP daily concentration (at a 95% confidence level) for PLOR was 50.142 ppbv
(& 18.485 ppbv). Semivolatile compounds were analyzed at the Oregon site. This data is reported in
Appendix G. Table 8-1 also lists the averages for selected meteorological parameters from August

1999 to December 2000. This time period is similar to the time period covered in this report.

Table 8-2 is the summary of calculated Pearson Correlation coefficients between the total
concentration of the compound group and the meteorological parameter. Many of the correlations were
weak. The strongest correlation for PLOR was between maximum temperature and carbonyl

compound concentration (0.415). There doesn’t appear to be any obvious trend at this site.
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8.2 Case-study Days

Ideally, a weather map analysis should be performed for each sampling day. This section only
examines sampling days which were considered “high” in total concentration. “High” is defined as any
daily concentration that was greater than the upper bound of the average site concentration. The upper

bound average concentration was 68.627 and five sampling days exceeded this value.

Table 8-3 lists these days, along with the meteorological values reported and a weather analysis.
As summarized in Table 8-3, three of the five “high” days occurred when there was precipitation, which
is not typical for increasing concentrations, suggesting that the meteorology is not as important at this
site. Because the total average concentrations for the semivolatiles were low, this data is not included in

this table.
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Table 8-1. Average Concentration and Meteorological Parameters at the Oregon Site

Average Average
Average Average Dewpoint Sea-Level Average Average Dewpoint
Site UATMP Temperature Temperature Pressure Visibility Wind Speed Depression
Name Concentration (°F) (°F) (millibar) (miles) (mph) (°F)
PLOR 50.142 53.998 44.961 1018.570 9.351 6.539 9.037
(£18.485) (£0.935) (£0.733) (£0.504) (x0.101) (£0.246) (£0.465)
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Table 8-2. Pearson Correlation Coefficients of Concentration with Selected Meteorological Parameters at the Oregon Site

Average
Average Dewpoint Average Averag Maximum Minimum
Temperatur Temperatur Sea-Level Average e Wind Temperatur Temperatur
Site e e Pressure Visibility Speed e e

Name Compound Type (°F) (°F) (millibar) (miles) (mph) (°F) (°F)

Halogenated -0.263 -0.205 0.304 -0.038 0.269 -0.280 -0.217

Hydrocarbons

Hydrocarbons -0.090 -0.036 -0.179 -0.317 -0.236 -0.075 -0.143
PLOR

Polar Compounds -0.383 -0.304 0.112 -0.324 0.263 -0.354 -0.356

Carbonyl 0.344 0.182 0.073 -0.081 -0.197 0.415 0.174

Compounds
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Table 8-3. Summary of Concentration and Meteorological Parameters for High Sampling Days at the Oregon Site

Ave. Sea- Ave.
UATMP Ave. Ave. Level Ave. Wind Max. Min.
Sampling Concentration Temperature Dewpoint Pressure Visibility Speed Temp. Temp.
Day (ppbv) (°F) (°F) (millibar) (miles) (mph) (°F) (°F) Weather Summary

12/08/99 201.19 432 394 1021.7 9 8.5 48.0 39.9 Rainy Day

12/14/99 193.40 43.6 39.7 1023.6 10 13.5 46.9 37.9 Rainy Day

12/26/99 198.69 394 303 1033.3 10 8.4 50.0 27.0 Stagnant High

06/23/00 182.42 60.1 48.0 1019.7 10 7.0 75.4 50.0 Clear

07/05/00 144.71 60.0 54.6 1015.6 7 3.5 75 54 Rainy Day




9.0 Site in South Dakota

This section focuses on a few specific meteorological and concentration trends for the UATMP
site in Sioux Falls, South Dakota (SFSD). Daily weather maps were analyzed for synoptic-scale
weather events on high toxic concentration sampling days. The archived maps were downloaded from

the Unisys Weather website (http:/weather.unisys.com).

For each sampling day, the following 12-hour surface maps were retrieved and analyzed: 1) the
evening before the sample day; 2) the morning of the sample day; 3) the evening of the sample day; and

4) the moring after the sample day. A weather summary was then determined for each sampling day.

Readers are encouraged to review the figures and tables in Section 3.0 for more information on

compound concentrations, compound group concentrations, and emissions from nearby sources.

9.1 Meteorological and Concentration Averages at the South Dakota Site

The four compound groups (hydrocarbons, halogenated hydrocarbons, polar compounds, and
carbonyl compounds) were summed to generate total daily concentrations for the South Dakota site.
The average total UATMP daily concentration (at a 95% confidence level) for SFSD was 8.398 ppbv
(& 1.066 ppbv). Table 9-1 also lists the averages for selected meteorological parameters from August
1999 to December 2000. This time period is similar to the time period covered in this report. This site
also opted to have total and speciated nonmethane organic compounds (SNMOC) sampled during air
toxic sampling. SNMOC/NMOC compounds are of particular interest because of their role in ozone
formation. Readers are encouraged to review EPA’s 1999 Nonmethane Organic Compounds
(NMOC) and Speciated Nonmethane Organic Compounds (SNMOC) Monitoring Program, Final
Report (EPA, 2000) for more information on SNMOC/NMOC trends and concentrations. Table 9-1
lists the average SNMOC and NMOC measured concentrations at SFSD were 109.59 ppbC (£ 16.74
ppbC) and 156